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The Smart Buy 
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puter. You keep complete contro! ^ printed circuit boards up to work for yourself next week. 
over your circuit-board artwork — 40 x 16 inches 


frorn start to finish. 
Forget the tedium of taping it 


[1 Multicolor or black-and-white 
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yourself or waiting for a tech- ар 
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department to get to your project. CI IBM Personal Computer, ХТ, or 
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ПІ Quick correction and revision ІВМ Graphics Printer or Epson 
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[] Production-quality 2X artwork printer Woking, Surrey GU24 5JY ENGLAND, 
O Prototype-quality 2X artwork pen-and-Ink plotter 
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EDITORIAL 


BIX UPDATE 

The BYTE Information Exchange—BIX-- 
is entering its ninth month as a commer- 
cial venture. After more than a year of test- 
ing software and hardware, BIX was born 
as a business on November |, 1985. In the 
ensuing months, we have learned a lot 
about what works and what doesn't work 
in electronic publishing. More important, 
we have learned a lot about what you want 
and dont want. 

One thing we have discovered is that 
you are very interested in news of the 
microcomputing comrnunity. As an experi- 
ment, we tock the idea behind our month- 
ly Microbytes section in the front of the 
magazine and applied it as a daily on-line 
news service. The first item in Microbytes 
Daily appeared, with little fanfare. on BIX 
on January 17. It was an instant hit and 
quickly became one of the busiest areas 
on BIX. Since then, we have added hun- 
dreds of news items from around the 
world. Incidentally, Microbytes Daily is 
also available through McGraw-Hill's 
XPRESS cable TV service. 

This effort is coordinated by Glenn Hart- 
wig and Dennis Barker here in Peter- 
borough. who work regularly with BYTE 
staffers Rich Malloy in New York City arid 
Ezra Shapiro, Phillip Robinson, and 
Brenda McLaughlin in the Bay Area. They 
also work with correspondents David Nee- 
dle in the Bay Area and Lynne Nadeau in 
New England and contributing editors 
Dick Pountain in London and William M. 
Raike in Tokyo. 

At crunch times, other members of the 
BYTE staff pitch in to be sure we get good 
coverage of important events. Primarily, 
this means trade shows and conferences. 
but they also play key roles at other times. 
For example, in mid-May Bob Pariseau 
posted а “first contribution as а сім Шап” 
on BIX late one Wednesday afternoon. He 
had. Pariseau said, been laid off from his 
job as Commodore-Amigas vice president 
of software development. BYTE Senior 
Editor Gregg Williams quickly got on the 
phone to one of his contacts, Commo- 

мега! Manager [ay Miner. 
and was able to confirm that some Amiga 
software people had been laid off. A short 
confirming note was placed in the Amiga 
conference that afternoon, and the infor- 
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mation gathered was passed on to the 
Microbytes Daily staff, who got a full 
report posted the next day. 

Less flashy but just as important has 
been the help given Microbytes Daily by 
BYTE staff members during shows and 
conferences. Some of the first items to ap- 
pear were from the MacWorld Expo in San 
Francisco. Other events reported as they 
happened were the Hannover Faire, 
Winter and Spring COMDEX, Microsoft's 
CD-ROM conference. the West Coast Com- 
puter Faire, and the National Computer 
Conference. 

Most of these events were covered in a 
more-or-less conventional way, with 
reporters filing stories about what they 
thought was important or interesting. We 
now are beginning to experiment with a 
new way of reporting shows—interactive 
coverage. to give us a chance to find out 
what you think is important or interesting. 

Larry King, Dr. Ruth, and a horde of 
other talk-show hosts have been practic- 
ing interactive entertainment, if not news, 
for years, Television has flirted with interac- 
tive pseudonews through 900-number call- 
in voting— "Who is right in the Tonight Show 
flap: Johnny or foan?": "Did President 
Reagan act properly in the Libyan crisis?" 
and so on. in some instances, viewers have 
been able to phone in questions to inter- 
view shows. But interactive coverage of 
news is a new concept. There has been lit- 
tle real interaction between reporter and 
reader. 

We are changing this. Before the Na- 
tional Computer Conference began last 
month. we established a special area on 
BIX where members could leave requests 
for us to collect information they were in- 
terested in at the show, Our people added 
these requests to the lists of information 
they were collecting and posted reports 
on-line. while the show was still going on. 

We want to do more of this and are in- 
terested in your reactions and suggestions. 
You can send them to me on BIX (тай to 
gbond) or as paper mail to our Peter- 
borough address (One Phoenix Mill Lane, 
Peterborough, NH 03458). 

Your participation on BIX has shown us 
that you are interested in more than micro- 
computers. When the space shuttle 
Challenger exploded, many of you turned 


immediately to the Space conference on 
BIX for information and discussion. Par- 
ticipation in that already busy conference 
mushroomed and stayed high throughout 
the investigation of the tragedy. The same 
thing happened during the Chernobyl 
reactor disaster. The modest activity level 
of our Soviets conference spontaneously 
shot up as you sought a place to get in- 
formation and exchange opinions about 
nuclear energy, Soviet policy. and the im- 
plications of events in the Ukraine and 
Moscow. We want to encourage this air- 
ing of opinion on current events and again 
welcome your suggestions and criticisms. 

BIX is not all news, of course. It is the 
electronic component of BYTE, and many 
of BYTE's features appear there before 
they appear in print. Columnists Jerry 
Pournelle. Bruce Webster. and Ezra 
Shapiro all post their work on BIX several 
weeks before it is published in BYTE. An 
expanded What's New section is a regular 
feature of BIX. Many product reviews that 
get squeezed out of BYTE because of 
space limitations now appear on BIX. 
Technical information from the Amiga, 
Atari, ІВМ, and Macintosh conferences ap- 
pears regularly here as the Best of BIX (it 
begins on page 393 of this issue). An ever- 
growing Listings area includes programs 
referred to in BYTE articles and a large col- 
lection of public domain software. But 
most important. BIX is the more than 180 
conferences where you. our readers, share 
your information and opinions with each 


other. 
—George Bond 
Executive Editor 


Joining BIX 

You can join ВХ literally within the 
next few minutes. More information 
about BIX-including detailed log-on 
instructions—is found on pages 378 
and 379 of this issue. If you cant join 
now but are interested in BIX. circle 
number 450 on the reader service 
card. 

If you have additional questions. 
write to БІХ, One Phoenix Mill Lane. 
Peterborough. NH 03458, or call (603) 
924-9281 from 8:30 a.m. to 4:30 pm., 
weekdays, eastern time. We look for- 
ward to seeing you soon on BIX. 


MICROBYTES 


Staff-written highlights of developments in technology and the microcomputer industry 


Massively Parallel Machine Breaks BIPS Barrier 


Thinking Machines Corp. (Cambridge. MA) has introduced commercially a massively parallel 
computer containing more than 65,000 individual processors. The company says its Con- 
nection Machine can handle vast quantities of data at speeds exceeding one billion instruc- 
tions per second. 

Each of the custom processors, which compute simultaneously, has its own memory. The 
company says that the processors function at the level of the data Itself, and that the pro- 
cessors are linked by the machine into patterns matching the structure of the problem 
being solved. When a problem has more data elements than the machine has processors, 
the chips act as virtual processors. (Each chip has 4096 bits of memory. Thinking Machines 
says its system can handle as many as | million virtual processors. 

The Connection Machine housing looks like eight black cubes, four on the bottom and 
four on top (it stands about five feet tall]. It comes in two configurations: The model that 
contains 65,536 processors is selling for $3 million; the model with 16,384 processors is 
$1 million. 

Who's buying the BIPS machines? The Artificial Intelligence Laboratory at MIT, the Media 
Laboratory at MIT, the Department of Computer Science at Yale, Perkin-Elmer, and the US. 
government's Defense Advanced Research Project Agency. 

As the debut of the Connection Machine indicates, performance capabilities are going up. 
Way up. Now, Culler Scientific Systems (Santa Barbara, California) says it's bringing the costs 
of such performance down to "less than $6000 per MIPS.” 

At the National Computer Graphics Association show, Culler demonstrated its Personal 
Supercomputer (PSC), reportedly capable of handling 18 million instructions per second. 
The machine costs $98,500 (although the price of a complete system would be higher 
because you need to hook the PSC to a workstation). At the NCGA convention, Culler had 
the PSC functioning as a compute server for a Sun workstation network. 


Zenith Develops Flat-Face CRT; Claims Tube Improves 
Resolution, Eliminates Glare 


Zenith Electronics Corp. (Chicago) has developed a new cathode ray tube with a perfectly 
flat facepiate that the company says is glare-free and provides better resolution and better 
color fidelity than CRT units now in use. Zenith scientists discussed the "flat tension mask" 
(FTM) tube at the Society for Information Display's annual symposium. which was held in 
San Diego. 

According to Zenith the ultrahigh-resolution FTM tube offers higher brightness and in- 
creased contrast ratio compared to conventional displays. Because the flat tube face doesn't 
reflect ambient light. unlike a convex face, К is free of glare and reflections, the company 
says. 

Like a conventional color CRT. the FTM tube uses a shadow mask, a thin sheet of metal 
with thousands of perforations. This mask helps direct beams from the tube's electron gun 
to the screen, where they excite RGB phosphors and create the video image. In Zenith's 
FTM, the shadow mask |5 stretched flat and tense directly behind the tube's flat glass 
faceplate. Unlike the mask in typical CRT displays. the FTM mask doesn't move, even at high 
brightness levels that can cause discolored images ("doming") in conventional tubes. The 
square-cornered FTM display gives text and graphics a more natural look, a Zenith 
spokesperson said, “as if you were looking at a sheet of paper.” 

Zenith is initially selling a 14-inch hi-res version of the FTM unit to OEMs. Pilot production 
has begun. and shipments are expected to start next year. 


Ancient Greeks on CD-ROM Disks 


Researchers at Brown University have undertaken the Homeric process of transferring ap- 
proximately 250 megabytes of classical Greek literature to a single CD-ROM disk. The disk 
(continued) 
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will also include approximately 150 megabytes of Index. According to Раш Kahn, an applica- 
tions specialist at the university. Greek scholars will soon be able to find. for example. every 
occurrence of a particular word in the work of an ancient author. 

The text-retrieval system is being designed for the IBM RT РС. а RISC-based computer. 
The Greek text will be handled by the Interleaf document-processing system for the RT, 
which is being modified for the ancient Greek alphabet. 

To facilitate access to the system. a terminal program is being written for the Macintosh 
computer. This program will allow the Mac to function as a terminal on the UNIX-based RT 
and to display the Greek text accurately. 

The massive library of literature currently resides on nine-track tapes and is available from 
the University of California at Irvine. The collection reportedly includes all known works by 
178 authors. from the time of Homer to approximately 600 A.D. The CD-ROM system is 
slated to be completed this summer. 


COMDEX Briefly: Sidecar, OS-9, Imaginet 


Commodore (West Chester, PA}. which had one of the most crowded booths at COMDEX/ 
Spring in Atlanta, prominently displayed Sidecar. its IBM PC-compatibility add-on box for 
the Amiga. The new peripheral is about the size of a shoebox and attaches to the Amiga 
expansion bus. The unit reportedly contains an 8088 microprocessor running at the same 
speed as that of the IBM РС, a socket for an 8087. a single 5И-іпсһ floppy disk drive, and 
three IBM expansion slots. The emulator also contains 256K bytes of memory, which is ex- 
pandable to 512K. Commodore said Sidecar would be available in the fall for a price that 
would be "substantially under $1000.” 

Microtrends (Schaumburg. IL) introduced versions of OS-9. a multiuser, multitasking oper- 
ating system, for the Atari ST, the Macintosh, and the Amiga. Specified by Philips and Sony 
as the operating system for their CDI (Compact Disk Interactive] standard for CD players. 
OS-9 can provide multiuser capabilities, allowing several users to access one CD-ROM drive. 
The operating system. originally developed by Microware Systems for the Motorola 6809, is 
similar to UNIX but smaller and less complex. 

BMB Compuscience Canada (Milton. Ontario] announced a network called Imaginet that 
connects IBM PCs with Atari 5205Ts. The network costs $900 for the first ІВМ PC, which 
functions as the file server. $800 for each additional PC, and $500 for each ST. Transmission 
rate is 2 megabits per second. The company said Imaginet will be available this month. 


NANOBYTES 


Baseball fans at Philadelphia's Veterans Stadium this season can check out the graphics 
capabilities of Commodore's Amiga. The computer is linked to the 42-foot-wide Phanavision 
scoreboard. Images are being created with the computer. a video digitizer, a Kurta graphics 
tablet. and various software, including Aegis Animator. Aegis Images. and Electronic Arts 
DeluxePaint. ... Researchers at Rensselaer Polytechnic Institute (Troy. NY) are working 
with semiconductor materials from chemical compounds, including gallium arsenide, cad- 
mium telluride. and mercury cadmium telluride. Potential applications: optical sensors and 
optical integrated curcuits. ... Steve Gibson, developer of the Gibson Light Pen, has 
developed a RAM-resident program to smooth the display of PC- and MS-DOS data or text 
packages. According to Gibson, his $39 Flickerfree scrolls full screens, whereas the standard 
IBM PC BIOS makes programs account for individual line feeds when scrolling. You can 
phone Gibson at {714} 854-1520. ... Chips and Technologles (Milpitas, CA) has a 10-MHz 
version of its PC AT СНІРбег; the speedier chips could mean AT work-alikes faster than the 
original. ... Stanford University researchers are using a Macintosh and a 700-line BASIC 
program to simulate the fabrication of composite materials. Professor Alan Miller says he 
chose the Mac because its "graphics commands were very accessible" ... Applied 
Reasoning Corp. (Cambridge, MA) reports It's working on a 16-MHz 80386 coprocessor 
board for the IBM PC and compatibles: availability depends on when Intel begins volume 
shipment of its chip. ... State rankings compiled by the American Electronics Association 
show that California leads the nation in electronics employment with 598,000 workers. 
Another AEA study says that graduates with B.S. degrees will enter the working world with 
an average salary of $28,300. ... Symbolics Inc. (Concord, MA) rolled out a machine the 
company says makes symbolic processing more accessible to mainstream users: the 36I10AE 
delivery system ($31,500 in volume) executes software applications written on larger com- 
puters, ... Addison-Wesley (San Francisco) has published The Amiga Hardware Reference 
Manual and The Amiga Intuition Reference Manual, reportedly available in bookstores selling 
technical texts. Addison-Wesley said two volumes about the Amiga ROM kernel will be in 
stores before you read this. 
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We invented 

the modem that 

makes fewer demands 
on your PC. 


The Ven-Tel Half Card" modem. All the power and speed of our 
regular modems, but with some major advantages for people who 
_ demand versatility from their PC. 
Regular modems plug into one of your 
computer's full-size slots. Just like expan- 
sion boards— color boards, graphics cards 
"rv RR and memory expanders. 
Ee D mel The Ven-Tel Half 
ПИ 2 — Card modem is different. 
It plugs into a short slot, 
freeing up a long slot so 
your PC can handle an addi- 
tional function. And while 
other modems have about 
300 components, ours has 70. 
So it not only demands 
less space from your computer 
—it also demands less power 
and generates less heat. Your PC 
stays cool and stress-free. 
^ A Competitively priced, the Half Card modem is avail- 
able in both 1200 baud and 2400 baud speeds. And it's 
backed by Ven-Tel's free five-year warranty. No other 
major manufacturer even comes close. 
If you make a lot of demands on your РС... 
demand the less-demanding modem: The Ven-Tel 
PC Modem Half Card. 


ете! 


Modems 


Our free 24-page booklet, "How To Select The Correct Modem; contains 
specific information about our full line of modems. To request your copy, call 
800-538-5121. In California, call 408-727-5721, 

Inquiry 373 lor End-Users. Inquiry 374 for DEALERS ONLY. 
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Finally Performance 


WordStar” Write à letter while running 
up to eight other applications, 
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Dare Jones" Monitor on-line stock quotations 
while working on other projects. 
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Maxell Corp. of America, 60 Oxford Drive, Moonachie, М) 07074 


тахей. 
FLOPPY DISKS 


THE GOLD STANDARD 


Before you invest in a DEC VT240 terminal, 
consider the software alternative. 


stop and think about what you really You also get on-line help screens, 

need: A text terminal. Tektronix" remappable keyboard layouts and 

graphics. ReGIS* graphics. File transfer programmable softkeys which can 

capabilities, Communications. simplify your most frequently performed 

Purchasing a state-of-the-art terminal tasks. You can even customize your 

may be one option, but Persoft has a own menus! 

smarter solution-—SmarTerm* 240, And because SmarTerm runs on your 

the ultimate in terminal emulation PC, you've always got a wealth of oranj № 

software. computing power right at your fingertips. ^^ on 

ЅтагТегт can do everything the state- АЙ SmarTerm products are backed SmarTerm has a state-of-the-smart 
of-the-art terminal can do—and more. by Persoft's strong technical support solution for you. 

That's why we call it state-of-the-smart. network. It's a service you expect from To find out more about the SmarTerm 
With SmarTerm 240, the emulation is the industry leader in terminal emulation family of terminal emulation software, 
so exact you'll forget you're using a software. see your local dealer. Or contact: 
PC. It features superior text emulation, No matter which terminal you're Persott, Inc. 

ReGIS graphics, Tektronix graphics, currently using—Data General Dasher" 2740 Ski Lane 

outstanding communications and file D400, Tektronix 4010/4014, DEC УТ100, Madison, WI 53713 

transfer capabilities. VT125, VT220 or even the new VT240, (608) 273-6000 - Telex 759491 
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Exceeds Demand. 
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SideKick.” Kecp track af schedules with 
popular desktop management programs, 


dBASE ІГУАВНАЗЕ ИГ. Use any release of this 
popular data base to sort files while working 
on other applications. 


SixPakPremium, the new generation mul- 
tifunction board designed for new genera- 
tion IBM ХТС, is here! Now one person and 
one PC have the power to meet the demands 
of business. AST's newest solution for new 
XTs, existing PCs, XTs and compatibles, 
SixPakPremium offers all the popular multi- 
function features plus two megabytes of 
expanded memory and the powerful software 
to use it. 

Premium Performance. Now, run up to nine 
applications шеш - 
simultaneously № 
Sort a data base, | 
write a letter, cal- 
culate a spread- 
sheet, monitor 
stock quotations and print labels...all at the 
same time...on the same PC! And, our win- 
dows let you view applications instantly. 

SixPakPremium is fully compatible with all 
current PC applications, including expanded 
memory applications such as Lotus 1-2-3 
Release 2.0. And DESQview, our multitasking/ 
windowing environment is compatible with 
more than 200 of the most popular packages. 

Premium Features. SixPakPremium oflers 
up to two megabytes of expanded memory, 
two serial ports, parallel port, game port, 
battery-backed clock/calendar, DESQview 
and SuperPak™ utilities. 

Premium Quality. As the leader in PC 
enhancement, with over a million products 
shipped, AST is known worldwide for its 
highly reliable products. 

Make The Premium Choice. For perfor- 
mance that exceeds demand, call our Cus- 
tomer Information Center (714) 863-1333. Or 
send the coupon to AST Research, Inc., 2121 
Alton Avenue, Irvine, CA 92714. 


AST 


RESEARCH INC. 


F 


es, I want to learn more about Premium Performance. 
Please send me your special SixPakPremium infor- 
mation package today! 
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Inquiry 29 for End-Users. Inquiry 30 for DEALERS ONLY. 


INTERNATIONAL GRAPHICS 
STANDARDS 

We are becoming increasingly aware of 
the possibility that ISO TC97/5C21/WG2 
may approve graphics standards which are 
conflicting. competing. and incompatible. 
It is our understanding that formal stan- 
dards-development activities are intended 
to harmonize and stabilize both the tech- 
nology and the marketplace. Competing 
alternative standards introduce additional 
conflict rather than cooperative solutions. 
We acknowledge that strict compatibility 
between standards is not always possible; 
nevertheless, it is vita] that the results of 
our work be readily understandable and 
easily perceived as belonging to the same 
family. Different standards in the family 
produced by WG2 shouid fulfill clearly 
defined roles, providing an easy choice 
between different standards. This implies 
that, for example, at the same functional 
level, it should be easy to migrate users 
of computer graphics from systems of 
lower capabilities to systems of higher 
functionality in particular from GKS 
(Graphical Kernel System) to PHIGS (Pro- 
grammer's Hierarchical Interactive Graph- 
ics Standard). 

Recent reporting in the trade press dem- 
onstrates conclusively that PHIGS is per- 
ceived as an alternative to GKS instead of 
being a functional outgrowth of it. 

We therefore ask for your assistance and 
support in providing one family of graph- 
ics standards. We believe that with only 
minor technical changes, PHIGS could be 
presented as an evolutionary step forward 
for the family of graphics standards. in 
which GKS was the first to be adopted. 

If PHIGS continues to develop and be 
perceived as an alternative to GKS. the 
spirit of international cooperation within 
ISO TC97/SC21/WG2 will be compromised. 
This will have an impact on other WG2 
standards and could preclude the poten- 
tial positive effect of genuine international 
enthusiasm and cooperation. 

The adoption of GKS by ISO has re- 
sulted in significant worldwide investment. 
If an alternative, competing standard is ap- 
proved, this will serve to compromise 
those investments as well as to damage 
the credibility of ISO within the interna- 
tional graphics vendor community. If no 
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compatibility is achieved. this will also 
cause unnecessary additional costs. 

We therefore urge that the progression 
of PHIGS within ANSI be frozen unti] in- 
ternational consensus is achieved. This 
would allow synchronization with the in- 
ternational processing. We assure you our 
cooperation in achieving this goal in the 
shortest time possible. 

А. DUCROT 

French Representative to 

ISO TC97/SC21/WG2 

J. ENCARNACAO 

Member of the DIN 

Steering Committee 

G. ENDERLE 

German Representative to WG2 
W. HERZNER 

Austrian Representative to WG2 
J. SCHONHUT 

Convenor of ISO TC97/5C21/WG2 
P. TEN HAGEN 

Dutch Representative to WG2 


STANDARDIZING ANSI C 

After reading Steve Hersee and Dan 
Knopoff's article “An ANSI Standard for 
the C Language” (March}, | would like to 
offer my humble suggestions in light of the 
following observations: 


1. C is already very standard, based on the 
KER publication and the AT&T Implemen- 
tation, except for operating system dif- 
ferences, which are generally hidden in 
standard library procedures. This fact is 
evident in the limited scope of the ANSI 
proposal. 

2. An attempt to “wrest C away from the 
developers and implementors” may be un- 
fair to КБК and ATET. since they gave us 
not only a standard language, but also a 
relatively standard operating system. 
UNIX. 

3. Asking the apparently disparate group 
of "developers and implementors" of the 
ХЗ Committee to generate a language 
standard is like asking a group of feudal 
warlords to propose a common govern- 
ment. 


Let's hope that the Х3/11 Committee 
understands that standardization requires 
both a desire for uniformity as well as a 
commitment to underlying principle, giv- 


ing the ANSI C proposal a better chance 
than ANSI FORTRAN. 

G. А. YOUNG 

Yardley, PA 


RUNGE-KUTTA SUBROUTINE 
Out of curiosity, | coded the machine ep- 
silon routine as given by Benku Thomas 
("The Runge-Kutta Methods” April) in two 
different languages on our Prime 750. | 
was especially careful to code them as 
close to identical as possible. Upon run- 
ning them, | was surprised to find two dif- 
ferent results. My PL/] version returned 
1.192092E-07 and the FORTRAN-77, 
7.105427E - 14. It became clear that the 
difference was due to the use of floating- 
point hardware on the Prime. Тһе РІЛ 
result is 272°, Since the mantissa for this 
data type 15 23 bits wide this is the proper 
result. (Purists would say 2-22 is the cor- 
rect result, but factors of 2 are not 
guaranteed anyway) The FORTRAN result 
is 27”, corresponding to the width of a 
double-precision (REAL *8) number. Our 
floating-point hardware is double preci- 
sion. The FORTRAN compiler has left in- 
termedlate results in the floating-point 
registers, thus producing false accuracy. 
This result is not unique to the Prime, 
however, Sliding over to the IBM PC AT, 
| found machine epsilon to be 27%, the 
width of the mantissa on the 80287. | 
therefore propose the following subrou- 
tines to calculate the machlne epsilon: 


" Subroutine Epsilon 
Real+4 Eps, Temp 
External Null 


Eps = 10 


side of the paper and must include your name and 
address. Comments and ideas should be expressed as 
clearly and concisely as possible. Listings and tables 


may be printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds of letters each 
month, not all of them can be published. Letters will 
not be returned to authors. Generally, it takes four 
months from the time BYTE receives a letter until 
it is published. 


LOOKING FOR THE BEST 


VALUE IN PC/AT COMPATIBLES? 


Looking for a lower priced, higher 
quality PC/ AT compatible than our new 
AxStar™ is like looking for a needle in 
a haystack. You're more apt to come up 
with a case of hayfever. 


AxStar gives you features you 
wont get from any other vendor. Not 
IBM. Not Compaq. Not even those for- 
eign manufacturers. Features like а 220 
watt power supply, eight available ex- 
pansion slots and "network ready" 
multi-user operation. All for only $1495. 
And that price includes a 1.2MB dis- 
kette drive, 512KB memory, a fixed 
disk/diskette drive controller, a tactile 
feedback keyboard (you'll love it!) and a 
6/8MHz switch /software selectable 
80286 CPU. 


Best of all, А x Star is quality built 
right here in America by Wells Ameri- 
can Corporation - an American Stock 
Exchange manufacturer. So now you 
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can buy with confidence from a vendor 
you can trust, just like you've trusted 
IBM. And you'll get a genuine, top qual- 
ity product (not a cheap imitation) for a 


price even less than those "questionable" 


mail order clones. And if that's not enough, 
it's all money-back guaranteed! 


The $1495 Wells American Ax Star." 
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INTRODUCING THE $1495 Ах5$ТАВ` 


А PCIAT FOR ONLY $1495? 
THAT'S NOTHING TO SNEEZE AT! 
(Hurry! This offer is imited.) 


D l'm tired of sneezing! Have someone сай 


me immediately to take my order 

Г] Ax Ster sounds terrific. Tell me more. 

Name: 

Company: 

Phone: 

Address: 

City: — 

Sua = Ap 

Wells American 
803/796-7800-TWX 510-601-2645 


Sunset Goulevard « West Columbia, SC 29169 
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A key reason why people like the 
AnthroCart. Share your hardware. 
Move it around, Take it room to room 
or floor to floor. 

AnthroCart. High-tech furniture for 
high-tech equipment. Space saver. 
Compact. Rugged. 

The AnthroCart is designed to 
move. Designed so your workspace 
is as slick as your hardware. 


Call us: 800-325-3841 


ы =| 
шы e 


Supports up to 150 ibs. 


All steel frame construction 
5% square foot footprint Anthro Corporation 
Technology Furniture 


3221 NW Yeon. St. 


ANTHRO © Portland. OR 97210 


Anthro Corporation is a whelly owned sirudi y Tektronix, ir Алімо i а reanistered trodemark of Аш Мт; Corporati 
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C 
10 Eps = Eps/20 


Temp = Eps + 10 
Call Null 
If (Temp .GT. 1.0) Goto 10 


C 
Write(* , *) , Ере Ерв 
Return 
End 

C 

D 
Subroutine Null 
Return 
End 


On all machines ! am familiar with. a call 
to a subroutine forces the storage of in- 


| termediate results. since registers may be 


changed in the subroutine. The use of the 
variable Temp before the subroutine call 
ensures that things don't get back into the 
wider registers before the comparison is 
done. This new routine returns the more 
reasonable ж 23 bits on all my machines. 
MIKE UTTORMARK 

Ithaca, NY 


BEST OF BIX 
| wish to thank you for adding "Best of 
BIX" to the editorial content of BYTE. | am 
a charter subscriber to BYTE. and derived 
a significant amount of immediately useful 
information from the earlier issues. ІП re- 
cent years the shift in editorial content has 
transformed BYTE {for me) into an ex- 
cellent reference source for many high- 
level topics. | would like more hardware 
topics in BYTE. but you probably have a 
good balance for your readership. 

You may be interested in the special at- 
traction "Best of BIX" has for a dedicated 


| hardware hacker whose major program- 


ming interest is assembly language. | 
always choose computing hardware based 
on which microcomputer is used. My cur- 
rent target is the 68000. so the BIX inter- 
changes on Atari, Mac. and Amiga give 
me valuable insights to these three can- 


| didates. I’m sure that whatever choice | 
| make will be much more informed as a 
result of having this resource. | wish also 


to praise "According to Webster" This 
series is surpassed only by Pournelle and 
Ciarcia in my interest and enjoyment. Ciar- 
cia is a crackerjack hardware guru. and, 
after reading Pournelle's science fiction. I 
will read anything he writes. 
RALPH TENNY 
Richardson, TX 


CUTTING COMPILE TIMES 

Recently, 1 needed to compile very large 

Pascal programs on my 5-year-old Apple 

|+. Using the units offered by the Apple's 
(continued) 


New! Windows-Compatible In-a-Vision 1.1 >. Ўр 


< Жо 


ре Drawing 
2 


FREE Microsoft Windows 
from MICROGRAFX!” 


If you purchase Ina Vision 
directly from MICROGRAFX, 
well give you a free retail copy 
| of Microsoft Windows so 
{92 you can use In-a-Vision as 

part of a fully integrated 
working environment. Move 

instantly from In:a: Vision to 
other applications and back ... 
cut and paste text and drawings 


үү created Ima Vision 
just for you. The | 
engineer who needs 
more productive 
drafting support. 
The designer who 
needs versatility 
for alternate 
ideas or quick re- 
visions. The ar- 
chitect who needs 
to manage a vari- 
ety of e 
drawings. А 
розіпесзл Й у 
needs пагады" med 
presentátion mate- r ELLA 
rials as well as de- - - 


tailed flow charts greater 
and organization charts. detail. Scale, 

rotate and dimen- 
Point. Click. Draw. sion тр. fill an 

area with your ч 

Now all you do to create com- choices dius TRE А, = и 

plex technical drawings, systems defined colors and ' We're confident 
men ри uiu emi wegen | pires, derent de ou'll agree — Ina: Vision will 
lustrations, and proposals is point, | draw lines with multiple styles Lodo lie da ni PP 
click and draw. With Ina'Vision's and widths. Other features in- adm e as you m ог» (i = 
mouse support, windowing, icons, clude overlays, predefined and ductive Satisfaction guaranteed. 


user-definable page sizes, rulers, 
grids, and templates to speed 
popular applications. 


| TO ORDER 
CALL: 
800-272-3729 


Demo disk* or 
brochure available 
to qualified 
customers. In 
Texas or for cus- 
tomer support, call 
(214) 234-1769. 


and pull-down menus, you 
produce drawings more 
quickly, accurately and 
efficiently than ever 
before. Ina- Vision's 
advanced technology 
includes many features 
not found on compar- 
able systems costing thou- 
sands more. For example, you 


Multi-tasking in a PC- 
based CAD system. 


In-a-Vision uses 
multi-tasking to 
enable you to 
continue 
drawing 


can pan around in a user-definable while printing ° MICROGRAFX, [nc., 1820 
drawing space up to 68" x 68" and hard copies or edit North Greenville Avenue, 
zoom in on specific areas for 


multiple drawings simultaneously. Richardson, Техав 75081. 


MICROGRAFX" 


The Picture of Success. 


(Маш popular grapiecs cards, plotter, and primiers supported | Ina-Vision and MICROGRAFX are trademarks off 
binoni Wissdowi-coapatile. Call fae specific ориги Inquiry 238 MICROGRAFX, inc. 
ар " | Ыкптый is в trademark of klieren., ше. 
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Safety Net 


From The Creacon of Раље 
Revolutionary New File Recovery System 
For the IBM PC and Compatibles 


49? 


Accidental File erasure is no trivial 
maiter! There аге two kinds of users - 
thoge who have accidentaliy erased 
эп important file, and those who willl 


Safety Net" is а file recovery program 
designed to recover those files or gub 
directories of files which have been 
accidentaliy erased. Unlike programs 
auch as Norton's UnErase, SafetyNet™ 
is а preventive measure rather than an 
attempt io cure the problem 
after-the-fact. 


Recent surveys have revealed that, on 
the average, 3.6 persons have access 
to each computer used in corporate 
America. It might be four or five дауа 
before the victim discovers that their 
files are oo longer available. With 
that many people utilizing the 
computer (or a single user who stays 
on his computer two or more hours per 
day), there are two chances that a 
utility euch as Norton's ШаЕгаве will 
recover the missing file(s) - slim and 
попа! It ia highly likely that the file's 
space will have been overwritlen іп 
the interim (an impossibility with 
Safety Ме”), 


lus 15 shippi 
ind шыл 


It is our belief that when one has 
accidentally crased в file their 
anxiety is high - and that’s not the 
time to learn a new technology. With 
some utility's multi-layered menus, 
and the admonition that their syntem 
doesn't always work, anxiety becomes 
near panic and increases chances for 
additional operator error causing Joss 
of the vital information forever! 


SafetyNet™ requireg the user © do 
three things: 1) Type "SN" at the > 
prompti, 2) Mark the files presented an 
the screen, 3) Press tbe Enter Kay. 
That's it! No need to know about 
sectors, clusters, bits or hytes. No 
requirement to replace the first letter 
of sach previously crased file =- a 
simple, foolproof manner to end the 
panic which comes wben files are 
accidently erased. 


Safery Net" works first time, every 
time. Regardiesz of the time span 
between the actual erasure and 
discovery, there is no danger that the 
allocated file espace will be 
overwritten, thus rendering the 
recovery doubtful or impossible. 
SefetyNer™ - а Space-Age utility 
with a no nongense user interface. 


To order, call toll free (800) 628-2828 ext. 555 or contact: 


J WESTLAKE DATA CORPORATION 


Р.О. Box 1711 


(512) 474-4666 


Austin, Texas 78767 


DON'T BOOT UP WITHOUT US! 
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UCSD Pascal. my system is quite capable 
of compiling large programs, but the cost 
is very long compile times and disks which 
run continuously for minutes at a time. | 
decided to either upgrade my Apple 11+ 
or get a more powerful machine. After 
almost giving up and buying a Leading 
Edge. | discovered that Apple's new Pascal 
1.3 and Memory Expansion Card can be 
very useful in this area. 

Because it was almost impossible to find 
any technical information on this con- 
figuration, with Apple's "authorized" sales 
centers totally ignorant about the matter. 
| wish to pass on what | have learned to 
my fellow BYTE readers. 

Pascal 1.3 is available from Apple on a 
trade-in basis if you have Pascal 1.1. The 
cost is $125. compared to the normal retail 
of .5250. 

If your system consists of two 5 К-іпсћ 
disk drives then Pascal 1.3 is not worth the 
cost. Pascal 1.3 uses more memory than 
i.l, so you must almost always use the 
compilers swapping option. On a disk sys- 
tem this is intolerably slow. For example, 
a 399-line program that compiles іл | 
minute, 30 seconds under Pascal 1.1 (with- 
out swapping) requires 2:35 under Pascal 
1.3 because swapping must be invoked. 
Swapping means that the disk drive with 
the compiler runs almost continuously. 
and the compilation is much slower. 

In conjunction with the Apple Il Memory 
Expansion Card. however, Pascal 1.3 may 
be worth considering. Pascal 1.3, unlike 
earlier versions, can use the MEC like a 
disk drive; it does not. however. use the 
additional memory as it would use the ad- 
ditional 64K bytes on the 128K Apple Ite. 
By putting the compiler and source file on 
this "RAM disk.” the program mentioned 
above complles in 1:23, with swapping, for 
a net improvement in compile time. 

The big improvement. however, comes 
when you wish to compile large programs 
that are broken up into Pascal Units. Units 
require the swapping option in both ver- 
sions, and swapping and reading in units 
used by other units is painfully slow in a 
two-disk configuration in either version. 
For example, a 590-line program that uses 
9 units and requires swapping takes 3:09 
using the disks. and one disk runs con- 
tinuously. With the compiler and source 
on the MEC. however, the time is reduced 
to 1:21. and no disk runs at all. 

One can get excellent system perfor- 
mance by putting the editor, filer, system 
syntax. compiler, and linker files, as well 
as the program source, on the MEC. You 
must, however, rename the editor and filer 
files on the boot disk to force the system 
to access these files on the MEC. | cheat 

(continued) 


THE 
GREAT ESCAPE! 


FROM IVORY TOWERS AND 
COLD COMPUTER ROOMS TO 
THE WARMTH OF YOUR OFFICE. 
Artificial intelligence for business 


has arrived in a "revolutionary new 
product. . . Guru. 


At last, artificial intelligence designed espe- 
cially for business! Guru brings together expert 
system capabilities of artificial intelligence, 
the productivity of familiar business computing 
tools and the ease of communicating with 
your computer using menus, commands or plain 
English. All available in a single, integrated 
program. 

Guru works like human experts, considering 
uncertainties, reasoning through forward 
and backward chaining, asking for more infor- 
mation when needed, and explaining its 
recommendations. 

Guru's expert system works hand-in-hand 
with all the familiar business computing tools 
like spreadsheets, statistical analysis, business 
graphics and a programming language, always 
available for both expert consultation and your 
everyday business computing needs. 

Best of all, you won't need to learn LISP or 
PROLOG or buy fancy computers.. Guru runs 
on your PC and communicates in plain English! 
Guru is artificial intelligence that means business. 

For more information, call or write Micro Data 
Base Systems, Inc./Marketing & Sales, P.O. Box 
248, Lafayette, IN, 47902, 317/463-2581, Telex 
209147 ISE UR. 


ARTIFICIAL INTELLIGENCE 


THAT MEANS BUSINESS. 
Inquiry 231 M 
mdbs 


mdbs is a registered \rademark and Guru is a trademark of Micro Data Base Systems, Inc. PO Вох 248 Lafayette, IN, 47902 === 


by booting the system. transferring the 
above-mentioned files onto the RAM disk. 
setting the default disk to the RAM disk, 
then inserting a boot disk identical to the 
original but with the appropriate files 
renamed. 

An additional speed advantage occurs 
in running programs that rely heavily on 
overlays (non-resident segments]: one pro- 
gram took 6:25 using disks and 2:20 on 
the RAM disk. 

A very useful enhancement on version 


buy 3 
packages to get 
a complete 
multi-user 


dBASE’ System? 
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1.3 permits the user to assign the boot 
disk to the RAM disk. As it is, the system 
still insists that the System.Pascal file be 
on the boot disk, and if one invokes swap- 
ping (at the command level, not the com- 
piler option), all swapping is done on the 
boot disk. which, once again. gets the 
disks running, slowing things down and 
making an unnecessary clatter. 

One problem | have found is that if the 
version 1.3 compiler aborts due to stack 
overflow (which it will without swapping). 


FoxBASE 
does it better. 


For less. 


some pointer or other is not reset when 
the system is rebooted, and the compiler 
will overflow almost immediately. You have 
to turn off power to reset the system prop- 
erly. (I haven't bothered to see if 1.1 con- 
tains this flaw) А system crash and reboot 
does not destroy what is on the RAM disk. 
but cycling the power obviously does; 
thus, the above-mentioned problem can 
be costly in terms of lost work. 

In summary, the Pascal 1.3/Memory Ex- 
tension Card configuration is a good way 
to upgrade an older 64K Apple for those 
interested in Pascal. It offers good system 
response and compile times on complex 
projects. | bought my MEC with 512K bytes 
of memory for $300, and the Pascal 1.3 
upgrade for 5125. While | still own a 64K 
machine, | can compile and run very large 
programs in a reasonable amount of time. 

PHILIP MAHLER 
Carlisle, MA 


LOcK UP DIRECTORIES 

| enjoyed reading "Making UNIX Secure" 
by Alan Filipski and James Hanke (April). 
it was very informative, and the authors 
were quite thorough in pointing out some 
of the obscure tricks that can be used to 
breach security, such as the use of ter- 
minal page mode buffering (terminals with 
programmable answer-back messages suf- 
fer the same weakness). However. | feel 
the authors should have emphasized more 
strongly the importance of write-protect- 
ing directories. 

To protect a file from attacks, it is not 
sufficient to write-protect only the file 
itself; one must also protect the directory 
in which it resides. Operations such as file 
renaming and removing require write permis- 
sion only on the directory containing the 
filename, and not on the file itself. 


Consider the following scenario: the 
password file, /eic/passwd. is write-pro- 
tected, but a user has write permission on 
the /etc directory. The user can simply 
rename (ту) the password file and install 
his or her own. The user can then become 
superuser, remove his or her password Не, 
reinstall the old one, and wreak havoc. 
Similarly. if the /etc directory is write- 
protected but the root directory is writ- 
able, the user can substitute a dummy /etc 
directory, containing a dummy password 
file, Гог the real one. Thus, the only way 
to ensure the password file is safe from 
attack is to write-protect the file and all 
directories leading to it. 

Such holes in the security of a system 
may seem quite obvious and unlikely to 
occur, but it is surprising to find that there 
are systems out there that are so vulner- 
able to attack. The preceding trick is one 

(continued) 


for the widest variety of machines and 
pomon systems. 

In addition, FoxBASE is interactive and 
Прет full 
eiie ке: ‘The only thing you wan't 
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Е nter the world of professional 
CAD applications with 

Houston Instrument's low cost 
DMP-41/42 senes plotters. These 
single-pen plotters give you the fea- 
tures you need — C and D size plots, 
extensive software compatibility, and 
proven reliability —for a very afford- 
able no frills price of $3295.* 

The DMP-41/42 series’ large C 
and D size formats are ideal for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings. And a .005 inch resolution 
ensures crisp drawings on a 
variety of media— paper, matte film, 
or vellum. 

Inquiry 168 


ТНЕ 
NO FRILLS 
PLOTTER 


With the DMP-41/42 series, you 
can choose from an impressive selec- 
tion of off-the-shelf graphics software 
packages such as VersaCAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument's popular 
DM/PL™ language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston Instrument's entire line of 
plotters. 

The DMP-41/42 series. The plotters 
that offer superb reliability, comprehen- 
sive graphics capabilities. and a no 
frills price. The proven performers 
for low-cost CAD. 

For more information, call 


800-531-5205 (512-835-0900 if in 
Texas), or write Houston Instrument, 
8500 Cameron Road, Austin, Texas 
78753. In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. 
Тіх.: 846-81399. 


*U.S. suggested retail зе Pricing subject to change. 
DM/PL is a trademark of Houston Instrument 


houston 
instrument 


A Division of AMETEK 
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| had to resort to when | was called in to 
"repair" the password file on a demo sys- 
tem, where the superuser password had 
been changed by a user and subsequent- 
ly forgotten. | then took it upon myself to 
lecture the owners of the system on the 
importance of maintaining proper securi- 
ty. The security mechanisms provided by 
UNIX won't help anyone if they are not 
used correctly. 
GILBERT DETILLIEUX 
President, Info West 
Winnipeg. Manitoba 
Canada 


"LOOK AND FEEL” ISN'T 
EVERYTHING IN THIS CASE 

james E. Bransfield's letter in the April 
BYTE (page 14) applauding Apple's "vic- 
tory" over DRI by no means represents the 
thoughtful opinion of all of the computer 
law community. Indeed, the letter sounds 
more like a brief written in support of 
Apple's position than a reasoned exposi- 
tion of a difficult issue. 

All of the cases cited by Bransfield are 
inappropriate in some critically important 
way. For example. in SAS Institute. Inc. и SGH 
Computer Systems. Inc.. 605 Е Supp. 816 (М.Р. 
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Tenn. 1985), the defendants took much 
more than just the "look and feel" of SAS's 
product. They licensed a copy with the ex- 
press purpose of adapting it to run on a 
VAX. They used SAS's source code to 
design and write their own program. The 
facts of this and the other cases on which 
Mr. Bransfield relies hardly support his 
contention that all the defendants did was 
to misappropriate a "look and feel: 

The Supreme Court of the United States 
has stated many times that ideas them- 
selves are not copyrightable: only the ex- 
pression of an idea can be copyrighted. 
Courts have often had trouble determin- 
ing where the idea ends and its expres- 
sion begins. but the distinction must re- 
main. м my opinion. Apple has tried to 
appropriate an idea (and someone else's 
idea at that) to itself and extend the law 
of copyright beyond íts constitutional 
bounds. 

If Apple's screen design was sufficient- 
ly unique, then it could have been copy- 
righted in its own right as an audiovisual 
work. If the screen design was so trivial 
as not to warrant a copyright. then Apple 
should not be permitted to gain legal pro- 
tection for it through the back door by 


MERCEDES-BENZ EUROPEAN DELIVERY: 
ADD PLEASURE, SUBTRACT EXPENSE. 


D 


Send coupon to: 

Mercedes-Benz of Norih America, Inc. 
Marketing Communications Division 
One Mercedes Drive, Montvale, NJ 07645 


Name 

Address 

City 

State 

© 1986 Mercedes-Benz ol N.A., Ing. Montvale, NJ. 
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claiming such protection through the 
copyright on the software which produces 
the design. 

If DRI truly misappropriated Apple's 
software. then they should be made to 
pay. But if they did not. then we, the com- 
puter users, should not be made to pay 
by allowing Apple to usurp through force 
that to which it has no legal right. 

MICHAEL GEMIGNANI 
Muncie, IN 


| wish to point out that if you accept 
James E. Bransfield' s comments as ап 
authoritative statement of the law without 
qualification. then you are doing your 
readers a grave disservice. It is apparent 
from the marked bias of his comments 
that either he has not done his research 
carefully or he is intentionally providing 
only one very selective view of the cases 
and concepts related to this area of litiga- 

tion. | would like to balance that view. 
| have been following with interest the 
articles, editorials, letters, and news con- 
cerning the issue of visual copyrights and 
software "clones" in both your magazine 
and periodicals such as InfóWorld. This area 
(continued) 


ТҮ Plan to make European delivery of a new 
| Mercedes-Benz part of your 1986 European vaca- 
tion plans. Select any 1986 gasoline or diesel 
| model? pick it up at the factory European Delivery 


| Center—and embark on a deluxe driving vaca- 
tion. Avoiding costly rentals while saving on the 


for a free European Delivery brochure today. 


MHJUBó-5 *Subjeci to availability. 


| 

Шөк 

| price of your new Mercedes-Benz. Send coupon 
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NOW YOU 
CAN TAKE 
IT WITH 
YOU WHEN 
YOU GO 


TECH PC Portable computers 
are designed for travel. Each unit | 


is housed in an attractive yet func- F б 1. 


tional case designed to allow 


maximal expandability with | 


minimal difficulty. The units can 
be configured to be as powerful 


as any desktop and yet have the | 


mobility of a fully portable unit. 


These units are truly designed to | 


meet the needs of the individual 
on the go. 


The TECH PC/XT PORTABLE 


weighs in at less than 40 pounds 
and is ideal for the individual who 
has limited desk space or the 
business executive who 15 often 
traveling. 


Like our TECH PC DESKTOPS, 
the TECH PC PORTABLES run all 
software designed for the IBM 
PC, and compatibles, such as: 
dBase III, Lotus 123, Symphony, 
Wordstar, Wordperfect, Frame- 
work, programs based on 
MS-DOS, PC-DOS, PICK, 
CP/M86, and UCSD p-system 
operating systems. 


TECH PERSONAL COMPUTERS is a [ull service manufacturer of Micro Computer Products and offers а 
complete line of Desktop, Portables and Multi-User Computer Systems as well as an accessory 


TECH PC PORTABLE COMPUTERS are 
available now in 4 different base models: 


TECH PC/XT PORTABLE ........... $ 999 
Options: 
Tech Turbo PC/XT Portable with 20 MB Hard 


Disk 
Tech Turbo PC/XT Portable with 1200 Baud 
Interna] Hayes Compatible Modem and 


20 MB Hard Disk .............. «ees 91699 

TECH TURBO PC/XT PORTABLE ...$1095 
Options: 

Tech Turbo PC/XT Portable with 20 MB Hard 

uo prep $1595 


Tech Turbo PC/XT Portable with 1200 Baud 
Internal Hayes Compatible Modem and 20 
MB Hard Disk ..................... $1795 


line of over one hundred enhancement products. TECH PERSONAL COMPUTERS are 


all backed by a ІНІ one year warranty with additional maintenance coverage 
and extended maintenance contracts available through Mohawk 
Data Sciences For more information concerning hundreds 

of MDS Service Centers throughout the United 


States, contact TECH PERSONAL 
COMPUTERS а! (ТЫ) 754-1170. 
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Disk $2299 
Tech PC/XT Portable with 1200 Baud Inter- 
nal Hayes Compatible Modem and 20 MB 
7.7 ——————— PÜ $2499 


Еси TURBO PC/AT PORTABLE ...$2099 
ons: 

Tech PC/XT Portable with 20 MB Hard 
DUE. i ine han (ER UEM CE TURA à 5 B. $2399 
Tech PC/XT Portable with 1200 Baud Inter- 
nal Hayes Compatible дене and 20 MB 
ШАЛЫ БИИ... ль рана ни м ай» ББ ed Od $2599 


All TECH PC PORTABLES available with tape 
backups, hard disks up to 280 megabytes, net- 
working systems, Qi Ss ee ee 
ware and software a 


7141754-1170 


2131 5. Hathaway, Santa Ana, California 92705 


TELEX: 272006 Answer Back TECH FAX: 714/556-8325 
inquiry 353 for End-Users. Inquiry 354 for DEALERS ONLY. 


of controversy is not only unsettled in the 
user community, it is also unsettled in the 
law. The issue is not terribly complex tech- 
nically. which is unusual when one is pre- 
sented with a legal problem involving 
computers, but it is very complex legally. 
Copyrights and intellectual property rights 
in general are not easily understood. Also, 
since software is not only a written work 
but is also a functional artifact of man's 
intelligence. copyrights are not very well 
tailored to meet the needs of protecting 
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both developers and users of microcom- 
puter software. 

Copyrights do not protect ideas. (Al- 
though Broderbund's attorney seems to 
think 50... see InfdWorld's "Look and Еее! 
Discussed as Мајот Copyright Issue.” 11 
November 1985, page 13.) Copyrights pro- 
tect the expression of an idea. The idea 
need not be original, only the method of 
expressing it. The idea must be "fixed in 
a tangible medium of expression." This in- 
cludes written on paper. recorded on 


If you can't share files on your network, 


you're using the 


Bur 


— у 


Networks can solve problems. But 
running a single-user file manager 
can create new ones: Lost updates. 
Garbled data. Trashed files. 

Btrieve? /N offers safe multi-user 
file management that protects your 
data when sharing files. And 
eliminates the need to rewrite your 
application for LANs, Btrieve/N sets 
the file management standard for the 
industry's most popular networks, as 
well as XENIX and other multi-user 
systems. 

Fast. Ln is fast, too. It's writ- 
ten in assembly language especiall 
for the IBM PC. Acid beai м ban 
file indexing, for access speed that 
won't degrade as your database 

ws. 

Automatic file recovery. Btrieve/N 
provides automatic file recovery after 
a system crash. Your Btrieve data al- 


wrong file manager. 


Be connected. Btrieve.? 


ways comes back intact. 

Fully-relational data management. 
SoftCraft's entire family of products 
gives you a complete, fully-relational 
database management system. 
Rtrieve'"/N adds report writing capa- 
bilities. Xtrieve™/N speeds users 
through database queries with inter- 
active menus. 

For professional programmers. 
Btrieve/N is the fast, reliable answer 
for all your application development 
in BASIC, Pascal, COBOL, C, FOR- 
TRAN and APL. With Btrieve/N, you 
can develop better network applica- 
tions. And solve problems, not create 
new ones. 


SC SoftCraft Inc. 


РО. Box 9802 #917 Austin, Texas 78766 
(512) 346-8380 Telex 358 200 


Зук retail prices: Btrieve, $245; Btriewe/N, $595; Xtriciv, $245; XtrieveiN, $595; Біткте, SHS; 
К!пере/ М, $345. Requires PC-DOS or MS-DOS 1. X, 2.X, ur XX. NO ROYALTIES. 
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magnetic disks, chiseled on stone tablets, 
etc. When the author has complied with 
all of the requirements of the copyright 
laws, the holder of the copyright is pro- 
tected from an unauthorized person mak- 
ing a copy of the work. The ideas them- 
selves are not protected from copying. 
only the author's particular expression of 
them. Works directly derived from that ex- 
pression of ideas are also prohibited. 

In order to prove that someone has in- 
fringed upon the rights of the copyright 
holder. one normally must show access to 
the copyrighted work and a substantial 
similarity between the copy and the 
original. This is where many of the prob- 
lems of copyrights and computers crop 
up. There was at one time a significant 
doubt that the copyright laws actually pro- 
tected the object code of a functioning 
program. The copyright act was amended 
to make that protection clear. While that 
doubt existed. many software companies, 
particularly games producers. copyrighted 
the screen displays of their programs to 
prevent piracy of their products. This way, 
at least. a large portion of the work was 
protected. Such graphic and visual screens 
could be protected in the same way video 
images (TV programs. films, etc.) are pro- 
tected. With the explicit recognition by 
Congress and the courts of copyright pro- 
tection for both source and object code— 
which, of course, includes the screen in- 
formation—the practice of copyrighting 
the screen displays or attract modes of 
games was no longer important. However. 
the idea of preventing the copying of such 
"screens" is obviously once again becom- 
ing important to many people. 

In addition to the Apple v. DRI case, the 
controversy between MicroStuf and Soft- 
Klone over the Crosstalk clone Mirror is 
an obvious example of this concern. | can 
easily see why companies that produce 
expensive but popular software would be 
interested in legal methods to stop peo- 
ple from using the unreasonably large 
profit margin of their product to cut them 
out of a part of their market share. In pro- 
ducing a product that does not have any 
connection with the actual code of the 
popular program but has similar ap- 
pearance, identical command sets, and 
perhaps improved features for a more 
reasonable price the competition can 
often capture a large portion of the market 
that would otherwise belong to the first 
company by default. One might take note 
that Borland International doesnt have 
much of a problem with this phenome- 
non. 

While | agree with Mr. Bransfield's 
analysis that the protection of the source 

(continued on page 387) 


High-Speed Animation on Your IBM РС! 


In our commitment to low-cost animatior 
graphics board to provide fhe períor: 
expensive dedicated graphics system: 
inexpensive, user-friendly IBM PC. This 
board's 400-million bits-per-second color-fill 
tate offers animation speeds never before 
available on a PC plug-in board (the X-1 is 10 
times as fast as any other PC graphics card 
we've seen). The low-cost, high-performance 
Х-1 Graphics Board opens up entirely new 
applications for microcomputer-based 
graphics. 


nth minimum 256K RAM 


Our 3D Graphics softwara, the graphic - , i - ho | 
drivers behind Jet and Microsoft Flight the 7-1 Graphics Bo 
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= YOUR 
COMPUTER LANGUAGE 
IS QUIETLY 


WE'RE OUT TO SAVE ONE MILLION 
FRUSTRATED PROGRAMMERS 


You're on a roll, really pumped, 
writing the best code you have ever 
written and then— АААКСНННИ! 

Freeze dried in your tracks because 
the language you're using just won't 
let you achieve what you can conceive. 

And you wanted to be a 

er. 

So your choices are: 

1) write around the problem by 
creating six pages of emetic code... 
2) leave out that incredible idea 

that really puts your stamp of 
excellence on this program or... 

3) get yourself a world class 
headache (or a stroke) by dropping 
into assembler. 

Whatever you choose, by now you 
feel the language is out to get you— 
because it is. 

Sure, no language is perfect, but 
you have to wonder, "Am I getting 
all I deserve?" 

And, like money, you'll never 
have enough. 

Pretty dismal, huh? 

We thought so, too. 

So we did something 
about it. 

We call it CLARION. 

You'll call it incredible. 

With CLARION you can 
write, compile, run and 
debug com lex EN 
in a New ork aftern 

Even if you're in Өт. 

It gives you the power and 
speed to create screens, windows 
and reports of such richness 
and clarity you would never 
m them with any other 


gp- ш would have to 


write the cod 


With CLARION you simply design the 
NER 


screens using our SCREE 
utility and then CLARION writes 


than you ever dreamed of. 

Programs that are easy to use. 

Programs that are a pleasure 
to write. 

And to you that means true 
satisfaction. 

You've coveted those nifty pop-up 
help windows some major appli- 
cations feature. But you can't afford 
the time and energy it takes to write 
them into your programs. 

That's the way it used to be. 

So we fixed that, too. 

CLARION HELPER is an inter- 
active utility that let's you design 
the most effective pop-up help 
screens that you can imagine. And 
they're "context sensitive, meaning 
you can have help for every field in 
your application. 

Unlike the other micro languages, 
CLARION provides declarations, 
procedures and functions to process 

dates, strings, screens, 
— reports, indexed 
œ~ files, DOS files 
and memory 
tables. 


the source code AND compiles SAY ITIN 


it for you. 

In seconds. 

Likewise, you can use 
REPORTER to create reports. 
Remember, only CLARION can 
recompile and display a screen or 
report layout for modification. 

And with no time wasted. 

А] the power and facilities you 
need to write great programs, faster 


DEPT. AIBY/2 


1-800-354-5444 


>> 


CLARION 


changes changes with the CLARION 


EDITOR. A single keystro 

terminates the EDITOR, = —4 
COMPILER, compiles the p 

loads the PROCESSOR and 
executes the program. It's that easy! 

Our data management capa- 
bilities are phenomenal. CLARION 
files permit any number of composite 
keys which are updated dynamically. 

A file may have as many keys as 
it needs. Each key may be composed 
of any fields in any order. And key 
files are updated whenever the 
value of the key changes. 

Like SCREENER and 
REPORTER, CLARION's FILER 
utility also has a piece of the 
CLARION COMPILER. To create a 
new file, you name the Source 
Module. Then you name the State- 
ment Label of a file structure 
within it. 

FILER will also automatically 
rebuild existing files to match a 
changed file structure. It creates a 
new record for every existing 
record, copying the existing fields 
and initializing new ones. 

bus ^ — pretty complicated, 

Not with CLARION's 

documentation and on-line 
help screens. Ё you are 
currently competent in Basic, 
Pascal or "C" you can be 
writing CLARION applications 
ina d In two days you wont 


believe the eloquence of your 
CLARION programs. 

Okay, now for the best part of all. You 
can say it in CLARION for $295.00— 
complete. All you need is an IBM® PC, XT, 
AT or true compatible, with 320 KB of 
memory and a hard disk drive. 


And we'll allow a full 30 day evalua- 
tion period. If you're not satisfied 
with CLARION, simply 
retum it in its original condition 
for a full refund. 

If you're not ready to take advantage 
of this no-risk opportunity, ask for 
our detailed 16 page color brochure. 
It ps illustrates the elegance of 
CLARION. Consider it a preview of 
programming in the fast lane. 
Either way, the call's a freebie. 


BARRINGTON SYSTEMS, INC. * РО. BOX 5580 * POMPANO BEACH, FL 33074 * 305/785-4555 


ІМ" is а registered trademark of International Businezs Machines Corporation. CLARION " is a trademark of Barrington Systema, Inc. C1986 Barrington Systema. 
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WHATS NEW 


TeleVideo's $2995 


AT Compatible 


eleVideo Systems intro- 

duced the TeleCAT-286. 
an IBM PC AT-compatible 
computer priced at $2995. 
Designed primarily as a 
single-user computer rather 
than a multiuser system or 
file server, the TeleCAT-286 
is 28 percent smaller than 
the IBM PC AT. the company 
says, and uses custom- 
designed chips that reduce 
the number of components 
on the system board. 

The TeleCAT-286 runs on 
an Intel 80286 micropro- 
cessor operating at 6 or 8 
MHz and comes with 512K 
bytes of RAM that can be 
expanded to | megabyte on 
the main board. Equipped 
to hold three internal 
storage devices, the base 
model has a 1.2-megabyte 
54-inch floppy disk drive 
and a 20-megabyte hard 
disk drive. The system 
comes with an AT-compat- 
ible keyboard as well as a 
14-inch, tiltable mono- 
chrome monitor with a 
graphics resolution of 640 
by 400 or 640 by 200 pix- 
els. Other features include 
one serial and one parallel 
port and five AT-compatible 
expansion slots, two of 
which are occupied by 
video driver and disk con- 
troller cards. 

The TeleCAT-286 can be 
connected to a TeleVideo 
Personal Mini network file 
server, as well as to some 
PC networks. Besides run- 
ning PC AT software, the 
new TeleVideo machine can 
take PC AT and PC XT ex- 
pansion boards. A system 
with a 30-megabyte hard 
disk drive costs $3495. MS- 


DOS 3.1 and GW-BASIC 3.1 
sell for 585. For more infor- 
mation, contact TeleVideo 
Systems Inc., 1170 Morse 
Ave., Sunnyvale, CA 94086. 
(408) 745-7760. 

Inquiry 550. 


Modeling/Analysis 


Package for IBM PCs 


pa Crest Software 
likens its modeling and 
analysis program. Point Five, 
to a word processor for 
numbers. At its basic level, 
the package is similar to a 
programmable calculator. it 
has 150 mathematical. finan- 
cial. statistical. and data- 
manipulation functions. 

The program displays a 
split screen. In the lower 
part. the “Scratchpad.” you 


The TeleCAT-286, an AT-compatible computer from Tela ideo. 


те — — — —x 


enter functions and for- 
mulas. When you press 
Enter, the software executes 
the commands and then 
shows the results in the top 
part of the screen. Simple 
commands convert the 
results from numerical to 
graphic form. The data and 
the programs written to 
manipulate the data are 
Saved separately. Pacific 
Crest says this makes it easy 
to analyze the same sets of 
data with different methods 
or develop applications that 
can be applied to different 
data sets for recurring 
calculations. 

Point Five runs on IBM 
PCs and compatibles that 
have at least 256K of 
memory and two floppy disk 
drives. It requires MS-DOS 
2.0 or later and can be used 
with an IBM- or Hercules- 
compatible graphics card 
and the 8087 coprocessor. 


Point Five costs 5195: site 
licenses are available. Con- 
tact Pacific Crest Software. 
887 Northwest Grant Ave.. 
Box 2098, Corvallis, OR 
97339, (503) 754-1067. 
Inquiry 551. 


Portable Unit 
Has Printer, 
Smart Keyboard 


Dye Quadram Corp's 
offshoot that specializes 
in portable computers, in- 
troduced its FreeStyle sys- 
tem. which includes a new 
portable daisy-wheel printer 
and an "intelligent" key- 
board. The 6-роипа battery- 
powered printer, called the 
WriteStyle, is reported to 
print at 14 characters per 
second. 

The 3-pound keyboard, 
called the KeyStyle 80, 
features its own Z80 pro- 
cessor. 96K bytes of 
memory, word processing 
and communications soft- 
ware. and an 80-column by 
8-line LCD. The KeyStyle 80 
also has an infrared link that 
can connect with either the 
WriteStyle printer or the 
Datavue 25, Datavue's por- 
table IBM PC-compatible 
computer. 

The WriteStyle has a list 
price of $349. The KeyStyle 
80 keyboard costs $349, 
Both products will sell 
together for $599. An op- 
tional modem is available 
for the keyboard. Contact 
Datavue, One Quad Way. 
Norcross, GA 30093-2919, 
(404) 564-5668. 

Inquiry 552. 
(continued) 


JULY i986 * BYTE 29 


WHAT'S NEW 


Program Helps Word 


Processors Print 
Math Expressions 


echnical Support Soft- 

ware has developed a 
program that enables many 
word processors to print 
mathematical and scientific 
expressions within docu- 
ments. One of the key 
features of EXACT [expres- 
sion and character typog- 
raphy) is a split-screen 
editing space you can use 
without exiting your text 
program. 

EXACT loads into RAM 
before your word processor. 
At any time. you can call up 
the split screen. You type 
EXACT commands in the 
bottom half, and the pro- 
gram flashes the math ex- 
pressions in the top half in 
a "what you see is what you 
get" fashion. Expressions 
can be edited by changing 
command lines. Radicals. 
fractions, brackets, and 
tables change automatically 
when you alter the material 
they contain. When you 
return to your word pro- 
cessor. you place the cursor 
where the expression be- 
longs in the document. 
When you tell your text 
package to print. EXACT 
scans the print stream, finds 
its commands, and sends a 
eraphics image to the 
printer to draw the 
expression. 

The software has 20 fonts 
with more than 1000 sym- 
bols and characters. a font 
editor. a complete Greek 
set. script and italics, and 
automatic selection of 
smaller characters for super- 
scripts and subscripts. 

TSSI says its typesetting 
package works with XyWrite 
I! Plus. WordStar, Volkswriter. 
Word, Final Word, Easy 
Writer. Perfect Writer. Word- 
Perfect, DisplayWrite 2 and 
3, and several other word 
processors, EXACT runs 
under MS-DOS 2.0 or later 
and requires 128K of mem- 
огу and a color or mono- 
chrome graphics card. 


' Expansion 


EXACT edit session ------ pee 


The Taylor Expansion 
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WordTech's dBXL Ras a “tutor” to help construct commands. 


Drivers are available for dot- 
matrix and laser printers. 
EXACT costs $475: a demo 
costs $5, Contact Technical 
Support Software Inc., 72 
Kent St., Brookline. МА 
02146. (617) 734-4130. 
Inquiry 553. 


Low-Cost Database 


Works with 
dBASE Ш Pius 


ordTech Systems is 

selling a database 
management system it says 
is fully compatible with 
Ashton-Tates dBASE Ш Plus. 
Called dBXL, the $169 sys- 


tem uses the same data and 
index files as dBASE 111 Plus; 
supports the same syntax, 
reports, and format files; 
and provides networking 
capability. 

With dBXL. you can have 
as many as ten files open 
simultaneously, each with 
seven open index files. The 
package has two levels of 
context-related on-line help. 

Initial versions run under 
MS- and PC-DOS 2.0 or 
later. The program needs 
192K of RAM clear of the 
operating system or device 
drivers. Contact WordTech 
Systems [пс.. РО. Box 1747, 
Orinda. CA 94563. [415] 
254-0900. 
inquiry 554. 


Color Ink-Jet Printer 
Uses Plastic Ink 


owtek has developed a 

color inkjet printer. the 
PixelMaster. that uses 32 ink 
jets to produce what the 
firm calls "near offset quali- 
ty" printing. The $2995 
device provides raised text 
and color graphics output 
with a resolution of 240 by 
240 dots per inch on starn- 
dard 8%- by 11-inch paper. 

The PixelMaster is dis- 
tinguished from other color 
printers in its use of solid 
plastic ink, which is de- 
signed to minimize. if not 
eliminate. the problems of 
smudging and clogging that 
often occur with traditional 
water- or oil-based ink-jet 
printers, In the PixelMaster. 
plastic ink from a crayon-like 
rod is melted. allowing the 
ink to be sprayed as a liquid 
that solidifies instantly on 
contact with the paper. 

The printer's proprietary 
Thermo-let ink jets use four 
basic colors: magenta. 
yellow, cyan. and black. №5 
capable of producing over 
250.000 shades of color. the 
firm claims, and has 20 
black ink jets for printing 
text at a rate of about 30 
seconds per page. The Pixel- 
Master also has 16 fonts 
contained in plug-in ROM 
cartridges and can repro- 
duce images entered into 
computers from optical and 
image scanners. 

The printer is designed as 
a freestanding floor model 
and is expected to ship this 
September. Parallel and 
serial interfaces will be avail- 
able. according to a com- 
pany spokesman. who also 
said that the firm is current- 
ly negotiating with other 
vendors to sell the machine. 
For more information, con- 
tact Howtek Inc., 2) Park 
Ave., Hudson. NH 03051, 
(603) 882-5200. 

Inquiry 555. 
(continued) 
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You need Borland's 
Traveling SideKick because wherever 
S work to be done 


you go, there’ 


Traveling SideKick’ is the only 
personal organizer developed 
from and designed for the 
Computer Age. 

An electronic leap ahead of 
traditional diaries, day-timers 
and organizers, Traveling 
SideKick is BinderWare- that 
includes a software program, 
& report generator, reference 
materials, maps, addresses, 
appointments, telephone 
numbers, calendars, customer 
lists, travel itineraries, a 


calculator, and much 
much more. 
You need Traveling SideKick 

because it is the new Computer 

Age way to take all your facts, 

files and figures with you JUD йл Momo Vo ба РЕ, 

wherever JOU 60-а EE EE See EE PE. 

youre taking work home or It pnnis табор labels and othe information selectively, and wil search your 
out across America fies for existing addresses and appointments. 

and the world. 
Traveling SideKick is your onlygowhereyourcomputergoes- just $80.95—which ів wemen 
SideHick's’ sidekick so if your computer stays In your dous ahort-term and long-term 


More than half а million of you Office ar den, so does SideKick. value. Short-term because it 
already know how indispensable Traveling SideKick changes solves immediate problems at a 
SideKick, Ше RAM-resident all Шш. very low price, and longterm 

manager, is on your Traveling SideKick 
IBM" PC (So do many Macintosh™ FOT 8 limited time, works this year, next year, and all 
owners who are now uaingour Traveling SideKick is only the “next years” after 
SideKick/Mac version). While $69.96 (Unlike old-fashioned daytime 
SideKick enjoys the rank of #1 Until September], 1988, you Organizers, electronic 
best seller for the ІВМ PO, сал сар get Traveling SideKick for and calendars aren't obeoltete al 
| the end of the year.) 
What's inside your Traveling Sidekick 
i Special Offer: Get both 
ee SideKick and Traveling 
роо Он скале Жкн ест SideKick for only $128.00 
ay ie Bii Шакт You probably already have 
VIELE ийгил SideKick, but in case you don't, 
Ao we're offering you both SideKick 
ROOT ces ald Traveling SideKick for only 
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$125.00. (SideKick alons is 
usually $84.06. Add that to 
Traveling SideKick's $80.85, and 


you're looking at $164.80—which | 
eco ere Дем you don't have to look al, because | 
C e ч ii you get $29.90 off when you buy ` 
а METON DAC DNO both.) Whichever way you buy, 
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WHAT'S NEW 


Toshiba's Portable 
AT Compatible 


oshiba America intro- 

duced its T3100 por- 
table computer. which is 
compatible with the IBM PC 
AT and features a gas- 
plasma display and built-in 
hard disk drive. 

Priced at $4499, the 
15-pound portable runs on 
an 8-MHz 80286 processor 
and comes with 640K bytes 
of memory. expandable to 
1.6 megabytes with an op- 
tional ]-megabyte add-on 
board. The computer has a 
720K:byte 34-inch floppy 
drive, an internal IO-mega- 
byte hard disk drive, and an 
optional 54-inch floppy 
drive. 

The portable's fold-up gas- 
plasma screen displays 80 
characters by 25 lines with a 
resolution of 640 by 400 
pixels. Compatible with soft- 
ware written for the IBM 
Color Graphics Adapter. the 
computer is equipped with 
an interface for an RGB 
color monitor and parallel 
and serial ports. 

Options include an internal 
Hayes-compatible 1200-bps 
modem and an expansion 
chassis with five full-length 
[BM PC-compatible slots 
that plugs into a bus on the 
back of the computer. 
Among the other options 
are an external 15-key 
numeric keypad and PC 
Floppy Link (599). a haif- 
length interface card and 
cable for IBM PC and XT 
compatibles that enables 
you to use those computers 
drives as external drives for 
the portable. According to 
the сотрапу, a version of 
PC Floppy Link for the IBM 
PC AT and compatibles will 
be available soon. Prices for 
other options had not been 
established as of this 
writing. 

Toshiba says it will begin 
shipping the T3100 this 
month. It will be bundled 
with MS-DOS 2.11, GW- 
BASIC. a power cord, and a 


Toshiba's T3100. a portable with a gas-plasma display and internal 


hard disk drive. 


carrying case. Contact 
Toshiba America Inc., Infor- 
mation Systems Division. 
2441 Michelle Dr., Tustin, CA 
92680, (800) 457-7777: in 
California, (714) 730-5000. 
Inquiry 556. 


LCD Panel! Links 


with Projector 


ayett Technology intro- 

duced a projection sys- 
tem that weds LCD tech- 
nology to an overhead pro- 
jector. The Sayett System 10 
uses a standard LCD panel 
that you connect to a com- 
puter and place on the glass 
plate of an overhead projec- 
tor. Instead of taking light in 
and reflecting it out as LCDs 
normally do. the system 
passes the light through to 
the overhead projector. 

The system includes an 
electronic control board and 
an LCD panel that allows for 
the projection of digitized 
text or graphics generated 
from an IBM PC or compati- 
ble. A standard 9-pin RGB 
port on the computer (or a 
modem for remote presenta- 
tion) is required for connect- 
ing the Sayett system, which 
supports output in mono- 
chrome or one tinted color. 


The $1200 system will in- 
clude a graphics presenta- 
tion program called Show 
Partner (from Brightbill- 
Roberts in Syracuse. New 
York) that can be used to 
develop slideshow-like 
presentations of graphic and 
textual material in a pre- 
timed sequence. Show Part- 
ner can be used to create 
original graphics or incor- 
porate images from other 
programs that can then be 
shown on the Sayett unit. A 
stahdard 5и-іпсһ disk can 
store "several hundred im- 
age cells" according to the 
company. 

Sayett Technology. a whol- 
ly owned subsidiary of 
Eastman Kodak. says the 
system should be available 
this month. Contact Sayett 
Technology. 1133 Mr. Read 
Blvd., Rochester, NY 14606, 
(716) 458-0177. 

Inquiry 557. 


Amiga Database 


ranstime Technologies 

has developed a data- 
base software package for 
Commodore's Amiga. Data- 
mat is a relational database 


program written in C with 
an interface that uses 
English-language menu 
selections. It incorporates 
the major features of high- 
end DBMSs, the company 
says, and also provides 
statistical functions. 

Using Datamat, you build 
the database with a data 
dictionary that contains 
facilities for adding. modify- 
ing. listing, calculating. and 
shifting variables, as well as 
for extracting variables from 
existing dictionaries. The 
program also has math func- 
tions, sort and merge 
capabilities. user-definable 
procedures, multilevel pass- 
words, database scanning. 
and one-step data conver- 
sion. А single query can 
have as many as 26 selec- 
tion criteria. 

The suggested price for 
Datamat is $350. In addition 
to running on the Amiga, it 
runs on MS-DOS, 2006, 
XENIX, and UNIX machines. 
Contact Transtime Technol- 
ogies Corp., 797 Sheridan 
Dr.. Tonawanda, NY 14150. 
(716) 874-2010. 

Inquiry 558. 


lomega Develops 
20-megabyte 
Floppy Drive 


pone. maker of the Ber- 
noulli Box line of high- 
density floppy disk drives. 
announced а 54-inch haif- 
height drive that can store 
21.4 megabytes of data. The 
new drive uses a special 
floppy disk enclosed in a 
hard plastic case. The 
medium—the plastic sub- 
strate and magnetic coat- 
ing—is similar to that of a 
standard floppy disk. 

The drive, called the Beta 
20. will be sold only to 
OEMs. in quantities of 
10.000 units, the drive will 
have a price of $370 and is 
slated to be available in the 
third quarter of this year. A 
controller. which can work 


(continued) 
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inquiry 49 for End-Users. Inquiry 50 for DEALERS ONLY 


with up to two drives. costs 
an additional $180. Contact 
iomega Corp.. Holly Pond 
Plaza. 1281 Main St., Stam- 
ford, CT 06902. (203) 
359-9858. 

Inquiry 559. 


Page Scanners for 
Text and Images 


vo Research an- 
nounced a 300-dots-per- 
inch scanner that comes 
with image- and text-editing 
software and an interface 
board for IBM PCs and com- 
patibles. The $2495 Desktop 
Page Composition System 
digitizes an 8%- by 1I-inch 
page in 7 seconds. The 
scanner has four contrast 
levels, accepts gray-scale or 
color originals, and can 
create halftones by dither- 
ing, Scanned images are 
stored in the MegaBuffer irn- 
terface board, which pro- 
vides 1.3 megabytes of 
RAM. enabling you to pan 
and zoom to any section of 
an image. 

The MegaScan software 
lets you merge ASCII text 
with scanned images or 
documents. The software 
provides six zoom levels 
and enables you ю edit in- 
dividual pixels. It includes 
such capabilities as move, 
copy. scale. rotate. reverse. 
lighten, and vertical Яр. An 
optional memory-resident 
program, called MegaFreeze. 
lets you transfer a screen 
image from an application 
program to a document 
you're working on and can 
capture up to 64 screens 
per document. 

The system runs on an 
ІВМ PC. ХТ. AT. or compati- 
ble with 512K bytes of RAM 
and an IBM Color Graphics 
Adapter or equivalent. Con- 
tact Vision Research. 1590 
Old Oakland Rd., Suite 
B-112, San Jose, CA 95131, 
(408) 298-8700. 

Inquiry 560. 


atacopy's JetReader 
scanner provides optical 
character recognition and 


WHAT'S NEW 
————————————————————____-———————————————— 


image processing. The Jet- 
Reader comes with an inter- 
face board and Datacopy's 
OCR software and Word 
Image Processing System 
(WIPS) software. Prices for 
the system start at $2950. 

The scanner has an 
automatic paper feed and 
accepts a stack of up to ten 
sheets of paper. For images. 
its scan rates are about 43 
seconds per page at 300 
dots per inch and 28 sec- 
onds at 200 dpi. The scan- 
ner typically takes about a 
minute. the company says. 
to scan and convert a page 
of text into ASCII code. 

The OCR software can 
read 12 typefaces; the op- 
tional OCR Plus package can 
be trained to recognize 
other typefaces. The WIPS 
software provides image 
scanner control. image 
manipulation, file manage- 
ment, image display. and 
hard-copy output. It lets you 
integrate images into 
documents prepared with 
standard word processors 
and provides editing 
capabilities such as scaling. 
rotation, cropping. and 
zoom. The optional WIPS 
Editor package ($245) 
enables you to edit images 
at the level of individual 
pixels. 


ТТ XTRA XL. a multiuser computer that runs DOS and Xenix. 


A second model. the jet- 
Reader Plus. includes the 
OCR Plus software and sells 
for $3250. Contact 
Datacopy, 1215 Terra Bella 
Ave., Mountain View, CA 
94043, (415) 965-7900. 
Inquiry S61. 


ITT’s XTRA XL Runs 


DOS and XENIX 


TT introduced the XTRA 
XL computer. which is 
based on Intel's 80286 and 
runs both DOS and XENIX. 

The XTRA XL has a mass 
storage capacity of 144 
megabytes and a reported 
average hard disk access 
time of 28 milliseconds. 

The machine also features 
8-MHz zero-wait-state 
memory. dynamic disk 1/O 
caching. and an 8-MHz 
80186-based communica- 
tions coprocessor. An 80287 
math coprocessor is an op- 
tion. Depending on model, 
other standard features in- 
clude 640K bytes or 1.6 
megabytes of RAM, a !.2- 
megabyte floppy disk. and a 
40- or 72-megabyte hard 
disk. Multiuser configura- 
tions come with a 60-mega- 
byte streaming tape backup 
unit and can handle as 
many as four coprocessor 
boards. 


The XTRA XL comes in 
four models. Models | and I! 
can be used as LAN servers. 
Models 11 and Ш can be 
used as multiuser systems. 
The LAN server configura- 
tions use ITT DOS 3.1, which 
eliminates the 32-megabyte 
disk partition requirement. 
the company says. The 
multiuser machines run ITT's 
XENIX System V. licensed 
from The Santa Cruz Opera- 
tion and developed by 
Microsoft. 

System prices begin at 
$5299 for a Model | with 
640K bytes of RAM. a 
|.2-megabyte floppy disk, 
and a 40-megabyte hard 
disk, Contact ITT informa- 
tion Systems, 2350 Qume 
Dr., San Jose, CA 95131, 
(800) 321-7661: in California. 
(800) 368-7300. 

Inquiry 562. 


C for Atari ST 


ark Williams Com- 

pany's C Programming 
System for the Atari ST 
features a complete im- 
plementation of Kernighan 
and Ritchie (plus recent ex- 
tensions to the language) 
and UNIX-compatible 
libraries. Along with utilities 
such as make, diff. cmp. 
sort, wc. and egrep. the 
package provides an inter- 
face to GEM's AES and VDI 
libraries, an assembler. a 
loader, and an archiver. 

A shell provides a UNIX- 
like environment and sup- 
ports 10 redirection. pipes. 
variable substitutions. 
history substitutions, and 
path search capabilities. The 
full-screen editor is based 
on EMACS. 

The C Programming 
System for the ST costs 
$179.95. It requires two 
double-sided floppy disk 
drives (or one floppy and 
one hard disk). Contact 
Mark Williams Co., 1430 
West Wrightwood Ave. 
Chicago, IL 60614, (312) 
472-6659. 

Inquiry 563. 
(continued) 
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Turbo Pascal" Source Code Included 
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Inquiry 5} for End-Users. Inquiry 52 for DEALERS ONLY 


ШЕ,” _ 


AT Compatibles Run 
at 10 and 12 MHz 


C's Limited has intro- 

duced the 286'° and 
286" computers, which are 
compatible with the IBM PC 
АТ and run at 10 and {2 
MHz. respectively. Both 
computers come with | 
megabyte of RAM on the 
motherboard, six AT 
compatible expansion slots, 
and two PC-compatible slots. 
Both can hold three half- 
height or a full- and a half- 
height drive and come with 
a L2-megabyte floppy drive, 
a dual floppy and hard disk 
controller. and an АТ 
compatible keyboard. 

The base model of the 
28619 sells for 52295; the 
28612 sells for $2695. Con- 
tact PC's Limited. 1611 
Headway Circle. Building 
Three. Austin, TX 78754, 
(512) 339-6800. 

Inquiry 564. 


Compucorp 
Workstations 


ampucorp announced 

two Connection worksta- 
tions that both have one 
20-megabyte hard disk drive 
and one 360K-byte floppy 
disk drive, a motherboard 
with 640K bytes of RAM, 
two serial and two parallel 
ports. a keyboard. a moni- 
tor, and the capacity for up 
to four internal drives. 

The Connection 16 has a 
16-Ы 8088 processor. The 
Connection 32 has two pro- 
cessors: an 8088 and a Na- 
tional Semiconductor 32-bit 
32032, which run MS-DOS 
and XENIX, respectively. 
The 32's two processors can 
work concurrently and allow 
for data transfer. The 32 
also comes with XENIX soft- 
ware and features a data- 
base management system 
with word-processing, 
spreadsheet, and database 
functions. 


WHAT'S NEW 


SYSTEMS 


Panasonic s Business Partner 286. 


Connection workstations 
can be networked with like 
machines as well as other 
IBM PC compatibles. 

The 16-bit system costs 
$3595. The 32-bit system, in- 
cluding XENIX and MS-DOS, 
costs $4995. Contact 
Compucorp, 221! Michigan 
Ave, Santa Monica. CA 
90404, (213) 829-7453. 
Inquiry 565. 


Two Panasonic 
Computers 


T wo desktop personai 
computers, the Business 
Partner and the Business 
Partner 286, have been in- 
troduced by Panasonic. Both 
systems have four slots for 
half-height hard disk drives 
or tape backup systems and 
come with a keyboard but 
not a monitor. 

The Business Partner, 
which is compatible with the 
IBM PC. runs on a 4.77- or 
7.16-MHz 8086-2 processor 
and has six expansion slots. 
It comes with 256K bytes of 
RAM expandable to 640K. 
A unit with a single 54-inch 
360K-byte floppy disk drive 
is priced at $1295. A 


machine with two floppy 
drives costs $1495. 

The Business Partner 286 
is compatible with the IBM 
РС AT and has five АТ 
compatible and five PC- 
compatible expansion slots. 
The computer has an 80286 
processor that can run at 6 
or 8 MHz and 512K bytes of 
RAM expandable to more 
than | megabyte. With a 
single 54-inch 1.2-megabyte 
floppy disk drive, the 
Business Partner 286 costs 
52795. 

Contact Panasonic, One 
Panasonic Way, Secaucus, NJ 
07094, (201) 348-7000. 
348-7000. 

Inquiry 566. 


PC Designs’ Turbo AT 


he PC Designs Turbo 

AT is an IBM PC AT 
compatible that runs on an 
8-MHz 80286 micropro- 
cessor. Standard features in- 
clude a monochrome graph- 
ics card. a high-resolution 


monochrome monitor. two 
serial and two parallel ports. 
an ATcompatible keyboard, 
and | megabyte of on-board 
RAM. The computer also 
has five 16-bit expansion 
slots, one &-bit slot, a 
clock&alendar with battery 
backup. and a controller for 
two floppy and two hard 
disk drives. 

The Turbo AT offers a 
choice of a 360K-byte or a 
|.2-megabyte floppy disk 
drive. Other options include 
a math coprocessor, second 
floppy drive, hard disk 
drives, and 20- 60- and 
l00-megabyte streaming 
tape backups. 

The Turbo AT is priced at 
$1995. Contact PC Designs 
Inc.. 5837 South Garnett, 
Tulsa, OK 74146. (918) 
252-5550. 

Inquiry 567. 


Franklin's First 
PC Compatible 


ranklin Computer. long 
known for its series of 
Appie-compatible com- 
puters, announced its first 
IBM PC compatible. Called 
the РС-8000, it runs on a 
4.77-MHz 8088 processor 
and comes with 512K bytes 
of RAM and two half-height 
34-inch floppy disk drives. 
Of the machine's four expan- 
sion slots. three are filled 
with a disk controller сага. a 
parallel/serial interface card. 
and a video adapter card 
that's compatible with IBM's 
Color Graphics Adapter. 
Either a monochrome or 
RGB monitor (not included 
in the base price] can be 
connected to the computer. 
The PC-8000 costs $995 
and should be available in 
August. Contact Franklin 
Computer Corp., Route 73 
and Haddonfield Rd.. Penn- 
sauken, NJ 08110. (609) 
488-0666. 
Inquiry 568. 
(continued) 
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Now the EVEREX Evercom 
modem is available on а half-size 
card, perfect for the short slots in the 
IBM XT, Portable, and many 
compatibles. EVEREX has 
combined innovative engineering 
and technology to produce a quality 


Hayes-compatible 1200 baud 
modem that out performs the 
competition at a lower price. 


EVEREX engineering is the key 
ingredient that delivers QUALITY 
and FEATURES without sacrificing 
PRICE. 


Before you buy a modem, check these features: 


* Automatic dialing, answering, and redialing 


e Half-size card 
* Call progress monitoring 


e Works in short slot of XT and PC Jr. 


е Automatic data-to-voice transition 
* Reports serial port speed mismatch 
e Detects receivar off-hook 

е Configurable from COM1 - СОМА 
е Supports 132 columns 

* Communications software included 
е List Price 


Evercom is a trademark of Everex Systems. Inc, 


Inquiry 133 for End-Users. Inquiry 134 for DEALERS ONLY 


EVEHEX 
EVEHCOM 


YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
$249 


HAYES 
NEW 12008 


Еуегсот"... 1200 baud, $249 


Compatibility Guaranteed!! 

The Evercom short card 
modem is guaranteed to be 
compatible with the Hayes 1200B or 
your money back for the first 30 day 
evaluation period. 

Call today for dealer pricing 
and start getting EVEREX VALUE... 
QUALITY and FEATURES at the 
LOWEST POSSIBLE PRICE. Why 
settle for less? 


1-800-821-0806 


in California 


1-800-821-0807 


----ЕУЕНЕ 


EVER lo; EXcel'ence 


48431 Milmont Dr. Fremont CA 94539 
(415) 498-1111 


IBM РС and XT arc registered trademarks of Intemational Business Machines Cop | Haves 12008 is а irademark of Hayes Microcomputer Producw Inc. 


ШІ 1986 » BYTE 37 


WHAT'S NEW 


e = m ылы етед тете 


PERIPHERALS 


Ink-Jet Printer 
Weighs 4 Pounds 


D esigned for use with 
portable computers. a 
4-pound ink-jet printer called 
the Diconix 150 operates at 
150 characters per second 
in draft mode and can pro- 
duce near-letter-quality text 
as well as italic, emphasized, 
and other print styles. The 
printer, which measures 
about 2 by бй by ПІ inches. 
connects to computers 
through a standard parallel 
port. The device emulates 
the IBM Proprinter or Epson 
FX and will print on single 
sheets of paper. continuous- 
feed paper. and trans- 
parencies. 

Priced at $479. the 
Diconix 150 works with 
replaceable ink-jet cartridges 
($9.95). Its C-size batteries 
are contained inside the 
platen. and it's supplied with 
an AC power adapter. A 
serial version of the printer 
and a variety of color ink-jet 
cartridges will be available. 
Contact Diconix Inc, 3100 
Research Blvd.. PO. Box 
3100. Dayton, OH 45420, 
(513) 259-3100. 

Inquiry 569. 


EPROM Burner 


H ippopotamus Software 
announced an EPROM 
burner that works with the 
IBM PC and compatibles, 
Atari ST. and Commodore 
Amiga. The burner lets you 
read, verify, modify, and 
burn most popular EPROMs. 
No personality modules 
are required for the different 
EPROM types. The system 
controls the burn voltage 
levels required dy different 
chips and changes pin-outs 
on the zero insertion force 
socket to accommodate 
2764- 27128-. 27256. and 
275124уре EPROM chips. 
The software enables you to 
edit the EPROM's contents 
and to read or write files in 
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The Diconix 150, a portable ink-jet printer. 


binary, Intel, or Motorola 
formats. 

To install the burner you 
connect it to an B-bit 
parallel printer port. All 
necessary voltages are 
generated by the wall-plug 
transformer that comes with 
the unit. The burner costs 
$139.95 for the Atari ST and 
$199.95 for the IBM PC and 
Amiga. Contact Hippo- 
potamus Software Іпс., 985 
University Ave. Suite 12, Los 
Gatos, СА 95030. (408) 
395-3190. 

Inquiry 570. 


Optical Disk Drive 


from N/Hance 


he N/Hance 525, an op- 

tical disk drive from 
N/Hance Systems. provides 
230 megabytes of formatted 
storage for IBM PCs and 
compatibles. The drive 
comes with a 5%-inch op- 
tical disk. a short-slot con- 
troller card. and device 
driver software. The system 
is priced at $3495. 

The drives data transfer 


rate is 2,5 megabits per sec- 
опа; its average access time, 
the company says, is com- 
parable to that of a hard 
disk drive. You can use the 
drive externally with its own 
power supply or mount it in- 
side the computer. An op- 
tional $1000 software 
package lets you index and 
search for up to | million 
words. Contact N/Hance Sys- 
tems, 908R Providence High- 
way, Dedham, MA 02026. 
(617) 461-1970. 

Inquiry 571. 


Tape Backup 
for Apples 


he B-Sider is a tape 

backup system that 
works with either the 
lO-megabyte Sider or 
20-megabyte Sider ІІ hard 
disk drives for the Apple Пе 
and 11+. The tape drive uses 
a 20-megabyte streaming 
cassette tape and attaches 
to the same host adapter 
that the hard disk drives 
use. Contact First Class 
Peripherals. 3579 Highway 
50 E. Carson City. NV 
89701, (800) 538-1307. 
Inquiry 572. 


Two Megabytes for 
the Amiga 


LS Communica- 
tions of Canada an- 


nounced the Microshare AX 
2000. a 2-megabyte RAM 
expansion unit for the Com- 
modore Amiga that you in- 
stall in the expansion port 
on the right of the system 
unit. Other peripherals that 
you might want to install in 
the Amiga's expansion port 
can be installed in the AX 
2000's port. 

The AX 2000 selis for 
$1079 in the US. ($1307.95 
in Canada). Contact Com- 
spec Communications Inc., 
153 Bridgeland Ave., Unit 5. 
Toronto. Ontario M6A 2Y6. 
Canada. (416) 787-0617. 
Inquiry 573. 


Digitizing Tablet 


andel Scientific has re- 

leased the Sigma-Scan. a 
digitizing tablet and software 
designed for digitizing and 
measuring areas on photo- 
micrographs. x-rays. maps. 
strip charts, and other two- 
dimensional surfaces. The 
12- by 12-inch tablet can 
measure areas, distances, 
perimeters, curved lines, 
angles. and slopes. It can 
make object counts and 
determine x.y coordinates. 

The software lets you per- 
form statistical analysis on 
the data. including means. 
standard deviation. correla- 
tions, t-test. transforms. 
linear regression, and screen 
plots. You can save data on 
disk in ASCII or DIF files 
and use it in other applica- 
tions programs. The unit will 
also work with user-written 
BASIC programs. 

The system retails for 
$1195 and works with ІВМ 
PCs and compatibles. Con- 
tact Jandel Scientific, 2656 
Bridgeway. Sausalito. CA 
94965. 1415) 331-3022. 
Inquiry 574. 

(continued) 
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CLIPPER. THE dBASE ` COMPILER. 
| A WINNING PERFORMANCE EVERY TIME. 


Nantucket Corporation 

5995 South Sepulveda Boulevard 
Culver City, California 90230 
(213) 390-7923 

Outside California call toll-free: 
1-800-251-8438 


dBase, dBase ШІ, and dBase Ill Plus arc trademarks 
of Ashton-Tate, Inc 

ІВМ РС. XT, AT, and 3270 are trademarks 

of International Business Machines Corporation. 
Clipper and Nantucket are trademarks 

af Nantucket Corporation. 


WHAT'S NEW 


ALII u н ш 


ADD-INS 


Speaker-independent 
Voice Recognition 


uu has announced a 
speech-recognition add- 
on board for the IBM PC 
and compatibles that 
doesn't require training for a 
specific voice. This Speaker 
Independent Recognition 
(SIR) system recognizes 
digits. yes and no, and 
customized vocabularies. 
The board also provides 
continuous speech recogni- 
tion in speaker-dependent 
mode, can perform all of its 
functions over the tele- 
phone. and offers digital 
recording and playback of 
speech. 

Votan sells an optional 
telephone interface that іп- 
cludes auto-dial. auto- 
answer, call progress moni- 
toring, and Touch Tone 
sending and receiving func- 
tions. The telephone man- 
agement capability lets you 
set up your PC to handle 
background answering of 
the phone with stored 
templates for general or 
privileged caller responses. 

The SIR card sells for 
$1350. An optional tele- 
phone interface costs $350. 
Contact Votan, 4487 Tech- 
nology Dr.. Fremont. СА 
94538. (415) 490-7600. 
Inquiry 575. 


Coprocessor Plus 
Expanded Memory 


he Number Smasher/ 

ECM, a coprocessor 
board from MicroWay, offers 
up to | megabyte of ex- 
tended memory and a 9.54- 
or 12-МН2 math coproces- 
sor. The board runs in two 
modes. In the first. you can 
boot DOS with 512K to 
704K bytes of memory. The 
memory above 640K that 
does not conflict with ex- 
isting hardware can be 
turned on using switches for 
use as a RAM disk. print 
spooler, or disk cache. 
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The Memek board adds graphics and memory to ІВМ PCs. 


In the second mode, you 
can configure the board 
with the optional Mega- 
switch MMU and Megabank 
software so that a megabyte 
of memory is available for 
DOS applications. Software 
that does not write directly 
to the screen will work in 
this mode, which the com- 
pany calls Extended Conven- 
tional Memory. The com- 
pany will also offer drivers 
for programs such as 1-2-3, 
SideKick, and others that 
write directly to the screen. 

The Number Smasher with 
512К bytes costs $599. Op- 
tions include a 12-MHz 
clock, real-time clock/calen- 
dar. and reset switch ($149): 
a 12-MHz 8087 coprocessor 
(5250): and the Megaswitch 
MMU ($100). Contact 
MicroWay. PO. Box 79. 
Kingston. MA 02364. (617) 
746-7341. 

Inquiry 576. 


68020 Board 
for IBM PCs 


he OT 20x is a 68020 

upgrade for IBM PCs 
and compatibles The multi- 
user, multitasking board 
replaces the computer's 
motherboard and runs the 
OS-9/68K operating system. 

The basic system includes 

а 12.5-MHz 68020 micropro- 


cessor. 2 megabytes of 
RAM, one parallel port, four 
serial ports. a real-time clock 
with battery backup. and 
room for additional ROM. 
Also, six full-size expansion 
cards with 2 megabytes of 
RAM and four serial ports 
each can be added, which 
allows for a total of 14 
megabytes of RAM and up 
to 28 users. 

The price for the basic 
board with 2 megabytes of 
RAM is $2995. For more in- 
formation, contact Frank 
Hogg Laboratory inc., 770 
James St.. Syracuse, МҮ 
13203, (315) 474-7856. 
Inquiry 577. 


Logic Analyzer 
on a Board 


he Logic-20 from Bit- 

wise Designs is a 20- 
MHz logic analyzer that 
plugs into a single slot in an 
IBM PC. The company says 
the board is capable of a 
2-nanosecond setup time 
and, with the use of the op- 
tional Doubler pod. is 
capable of 40-MHz sampling 
over eight channels with а 
512-word memory depth. 

The pods that are stan- 

dard with the analyzer pro- 
vide 16 channels of sam- 
pling; the standard sampling 
rate is 20 MHz with a 
minimum period of 50 ns. 


The trace size is 16 bits by 
256 words and is expand- 
able to 64 bits. Samples can 
be made synchronously with 
an external clock for state 
analysis or asynchronously 
with an internal variable- 
speed clock for timing 
analysis. The board's soft- 
ware enables you to specify 
trace type, label data points. 
and display the data in tim- 
ing diagrams or state tables. 
The Logic-20 is priced at 
$1495. The optional pod is 
$225. Contact Bitwise 
Designs Inc.. 1223 Peoples 
Ave. Troy, NY 12180, (518) 
274-0755. 
Inquiry 578. 


More Boards in One 
В Researchs Memek 

is a multifunction dis- 
play board for the IBM PC, 
XT. and compatibles that in- 
cludes a color graphics 
adapter, monochrome 
graphics adapter, and up to 
2 megabytes of expanded 
(EMS) memory. The board’s 
VLSI chips emulate Hercules 
Graphics and Plantronics 
color adapters as well as 
IBM Color Graphics and 
Monochrome Display 
adapters. 

Other features include a 
serial and parallel port, in- 
stallation and diagnostic 
software, and RAM disk and 
print spooler utilities. А 
game port and clock/calen- 
dar are optional. You install 
the board in one slot in the 
PC or XT. no switches or 
jumpers need be set. 

The price of the basic 
board with 256K bytes of 
RAM is $645. A I-megabyte 
board costs $795, and an 
additional 1-megabyte board 
costs $345. Contact Boca 
Research Іпс.. 6401 Con- 
gress Ave, Boca Raton. FL 
33431. (305) 997-6227. 


Inquiry 595. 
(continued) 
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Ad 3dla-2 at its absolute best. ИЗ a fully integrated development 
Avironment that takes into account what you need as a programmer. Without leaving 
the Editor, you can call the compiler, linker and utilities. 


With Logitech's Modula-2, you'll have the ability to edit several files at once, 
- comparing, window to window, various code modules. You can even move from 


window to window compiling, linking, debugging and running. 
The compiler has the kind of power and room to breathe that you really need in 


today's complex applications. It is as easy to use as Turbo Pascal, without your 


programs being limited to 64K of code. 


At your command will be the libraries of modules that make Modula-2 a 
programmer's dream. It has essentially the same structure as Pascal with the major 
addition of a library organization of code modules that allow you to put together 
programs on a solid, block-by-block, foundation of proven code. 

Whether you're working with a module of your own making, or one of the many in 
our library, you'll find the system by which each module is identified, described and 
stored an organizational masterpiece. And that's at the heart of Modula-2. 

Underneath the sophisticated system is a Modula-2 compiler that is the result of 
years of development and proven use in industry. We run on the Vax', and we run on 
the IBM PC. And the code is portable-from one to the other. 


Best of all . . . you can have it right now! 


Logitech Modula-2/86 Complete with Editor, 
$ Run Time System, Linker, Cursor-posi- 
89 uoning debugger, 8087 Software Emula- 
uon, BCD module, Logitech's extended 
library, Utility to generate standard .EXE 
files, Turbo Pascal (and standard Pascal, 
100) 10 Modula-2 translator. (included 
without charge until 8/1/85), and much. 

much more! 


Logitech Modula-2/86 with 8087 support Even if 
$19070“ havent yet gotten an 8087 co-pro- 
129 cessor, you can ЯШ use this version. 


Logitech Modula-2/86 Plas For machines with 
$100 512К or more. Takes advantage of the 
189 larger memory to increase compilation 
speed by 50%! Supports 80186 and 80286 
as well as 8086 and 8088. Includes 8087 

and 80287 support, loo. 


Window Package Now you can build truc win- 
S dowing into your Modula-2/86 code with 
49 «ase, too, Very powerful and very full, yet 
only 15К in size, Features virtual screens, 
color support, overlapping windows and a 

variety of borders. 


Inquiry 212 


—_—_ Co — 


Run Time Debugger (source level) Much more 

$ powerful than just a symbolic RTD. 

69 Display source code, data, procedure call 

chain and raw memory. Set break points, 

assign values to variables, pinpoint and 

identify bugs in your source. The ultimate 
professional's tool! 


Utilities — - Features а post-mortem de- 
$ 49 bugger for static debugging. Ifa program 
you've written crashes at run time, the 
situation is frozen, and you can pinpoint, 
in source, the causc of the error and the 
data at that moment. Also includes a 
disassembler, a cross reference utility and 
a "version" utility that allows conditional 
compilation. 
Make Utility Automatically selecis modules af- 
5 fected by code changes for quick and 
ДӘ miniis! recompilation өлі ганаа. 
Even figures out dependencies for you. 
Library Sources Source code for our major library 
$ modules is now available-for customiza- 
99 tion or exemplification. 
ROM Package [f you need то produce rommabie 
code, call our #00 number for further 
information on this package. 
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Please call our 800 linc for. ^ Information on our "VAX version С Site License and University Discounts с Dealer and Distributor information 


е Modula 
compiler everybody's 
been waiting for... 


^ Now, cross the bridge ~ 
to Modula-2 with ease. 


ВСН MODULA 2 


ii., 


To place an order call our special toll free number 


a TOIT 


ra Number. ahon Dale 
Segnatura 
Name 
Anaress 
Caty 
Sate {| | 
Here's the configuration Га Ке: And include the indicated items: 
C) Logitech Moguia-2/86 589 С Window Package $49 
D) Logtech Modula-2/85 $129 O Run Тапа Debugger $59 

win 8087 support (source evel} 

C Logtech Modula-2/86 Pius $189 Б Unites Package 549 
Ploase add $6.50 ки shippmg О Make Шу $29 
and handing, О Library Sources 599 
Total enciosad 5 


I! Cablorreg resadents, please add appecable salt usi 


LOGITECH 


Вох 32, CH-1143 Apples, Switzeriand 


800-231-7717 


in California 


800-552-8885 


эмалі affer until 871786 


nete 


Free! $49,95 value Türk Pascal га пяти 
i Vou cam take Pol ibe 


СПАТ 


ee ee росс 


I'd like to take the next 
» logical step in programming. 
e Please send my copy of Logitech Modula-2/86 
* to the following address: 
OWSA OMasterCarnd О Check Enclosed 


LOGITECH, Inc. 

805 Veterans Boulevard 
Redwood City, California 94063 
Telephone (415) 365-9852 
Far £ .гоозал prc purge contact 


LOGITECH SA 


агввазяРтавзариоезевазззоетозаптвтаетоьвзяввееаветоееевевеоеетеооертаетф оо о 


Telephone 41 (21) 774545 


— 


| “Turbo Pascal + a tegisiered табата oi Banano internabiona 


WHAT'S NE 


SOFTWARE* PROGRAMMING LANGUAGES AND AIDS 


Quartet for Modula-2 
Programmers 


© tar Value Software has 
released four software- 
development tools for 
Modula-2 programmers. 

TEXTIO, a display and 
printer library. offers pop-up 
windows, foreign representa- 
tions of numbers and dates, 
and interconnecting line- 
drawing routines. 

GRAPHIX is an interface 
to MetaWindow, a graphics 
package from MetaGraphics 
that features dynamic hard- 
ware determination, hard- 
ware independence. and 
loca! virtual coordinates 
Systems. 

MAKE is designed to help 
you find modules that need 
recompiling and relinking 
after you've been editing. 

XREF is a cross-reference 
tool that can process a list 
of source files (DEF or MOD 
or both) to clarify module 
relationships. It prints the 
line number and module 
name for each identifier 
reference. 

All four tools are sold 
separately. TEXTIO and 
GRAPHIX cost $79 each: 
MAKE and XREF. $59 each. 
Contact Star Value Software. 
12218 Scribe Dr, Austin, TX 
78759, (512) 837-5498. 
Inquiry $79. 


System-Generation 


Facllity 


ominy's MACH | PAD 

(Professional Applica- 
tion Developer] for IBM PCs 
and compatibles is a single- 
user system-generation facili- 
ty the company says is 
designed for "serious" pro- 
grammers working on 
business applications. Com- 
ponents include a relational 
DBMS, a fourth-generation 
language called LOGIC. a 
program generator. an 
automatic screen editor, and 
a query/report generator. 
The environment also con- 


tains 80 utilities. 

Among MACH | PAD's 
other features are menu and 
screen painting. program 
framing. interactive test 
facilities, on-line help. and 
global directories. 

PAD requires PC-DOS 2.1 
or later, 128K of memory, 
and at least 8 megabytes of 
disk storage. The system is 
upwardly compatible with 
Tominys MACH | for multi- 
user micros, mainframes. 
and minis. It sells for 
$199.95. Contact the MACH 
| PAD Division at Tominy 
inc., 4221 Malsbary Rd., Cin- 
cinnati, OH 45242, (800) 
543-8628: in Ohio, (800) 
445-1737 or (513) 984-6605. 
Inquiry 580. 


Program Converter 


etamorphosis is a pro- 

gram designed to facil- 
itate the transformation of 
any syntactically reducible 
character-oriented file to any 
other form and maintain the 
synonymy. Shannon Associ- 
ates says its product will 
translate any source pro- 
gram from one language to 
another, any language to C. 
and will also perform dialect 
conversions. 

You can use Metamor- 
phosis to implement com- 
pilers, assemblers, macro 
processors, and query- 
language processors: refor- 
mat character-oriented 
database files: and analyze 
grammars, natural languages, 
sequential and parallel pro- 
cedures, and computational 
signatures, 

Metamorphosis runs on 
the IBM PC and compatibles 
with 384K of RAM, two 
360K floppy disk drives, and 
MS- or PC-DOS 2.0 or later. 
It costs $387. Contact |. H. 
Shannon Associates Inc., 

РО Box 597, Chapel Hill. 
NC 27514, (919) 929-6863. 
Inquiry 581. 


Amiga FORTRAN 77 
Compiler 


bsoft Corporation, 

which developed Micro- 
softs FORTRAN compiler for 
the Macintosh. has adapted 
that compiler to run on the 
Commodore Amiga. AC/ 
FORTRAN is an ANSI FOR- 
TRAN 77 compiler that 
comes with a full-screen 
source-level symbolic debug- 
ger, linker. library manager. 
IEEE single- and double- 
precision floating-point soft- 
ware, VAX extensions, and C 
interface. Additional devel- 
opment tools are support of 
overlays and virtual arrays. 
as well as dynamic linking of 
programs at run time. 

The disk-based compiler 
takes only 46K of RAM. 
Because Microsoft's FOR- 
TRAN compiler for the Mac 
is a version of AC/FORTRAN. 
programs written with the 
Microsoft package can be 
ported directly to the 
Amiga, Absoft says. 

AC/FORTRAN for the 
Amiga costs $295. Contact 
Absoft Согр.. 4268 North 
Woodward, Royal Oak. MI 
48072. (313) 549-7111. 
Inquiry 582. 


Multiuser OS 
Designed for 
Intel 80286 


HEOS 286-Virtual. а 

multiuser. multitasking 
operating system designed 
for Intel's 80286 chip in pro- 
tected virtual address mode. 
can address as much as 16 
megabytes of real memory 
space. Using an 8-MHz 
80286. the system can sup- 
port 14 to 20 users. 

The OS provides security 
features that prevent some- 
one from crashing a system 
or writing over files. 

The 16-bit operating 
system appears just like its 
counterpart for Intel's 8086/ 
8088/80186 chips (THEOS 
86). but it executes instruc- 


tions two to three times 
faster, according to THEOS 
Software. 

The company has also 
developed a program that 
runs MS-DOS packages in a 
multiuser environment under 
286У. THEOS says ТНЕО- 
DOS enables standard MS- 
DOS programs and single 
applications under Microsoft 
Compiled BASIC to run 
without modification under 
286%: the programs, how- 
ever. must be hardware- 
independent. and software 
that's copy-protected or re- 
quires à key disk will not 
work in the multiuser mode. 

THEOS 286 is available 
for the IBM PC AT and com- 
patibles: the Altos 886, 
1086. and 2086; and the 
Third Coast Technologies 
286V Supermicro. It costs 
$695 ($895 for high-end 
machines). THEO-DOS costs 
$250. or you can get it 
bundled with THEOS 286У 
at a starting price of $845. 
Contact THEOS Software 
Corp.. 201 Lafayette Circle, 
Suite 100. Lafayette. CA 
94549-4370, (415) 283-4290. 
Inquiry 583. 


BASIC Subprograms 


for Macintosh 


C ut & Paste BASIC—Over- 
view Library is a collec- 
tion of subprograms you 
can incorporate into your 
own applications. The sub- 
programs use generic calling 
conventions. Library catego- 
ries include data manipula- 
tion, math routines, finance, 
decision management. statis- 
tics, and cryptology. Each 
subprogram comes with an 
example you can run to 
demonstrate it. 

Cut & Paste BASIC for the 
Macintosh costs $24.95. 
Contact Technisoft Engineer- 
ing. PO. Box 563. Bremer- 
ton, WA 98310. (206) 
598-4177 
Inquiry 584. 

(continued) 
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| У | Fontasy printed all al these 
| resentations! Newsletters! Flyers! Equipment Needed 
Signs! Overhead Foils! Invita- IBM-PC, XT, AT, or true compatible (Сагира. 
tions! Menus! Logos! An- 


ctc.) with IBM or Hercules graphics adapter and 
graphics moniter, 256K memory needed for partial 
pages, 448-640К recommended for full papes 
| Dot- matrix printer. Mouse optional, MS-DOS 
2.00 ar above 
FONTASY supports: ІВМ graphics printer, 
Proprinter, Epson FX, JX, LX, МХ. ЕХ, and 
LQ-1500; C. Ной B510, 1550, 1570, Pro- 
writer-Jr, H-P Laserjet, Thinkjet; Microline 92, 
93; Gemini 10X, 15X; Radio Shack DMP 105. 
430, 2100; Toshiba 351, 1340-1351; Star; and 


nouncements! Banners! Layouts! 
When you need a goodlooking visual 
quickly you need FONTASY — superb 
typefaces and simple drewing in one 
easy touse packige 

FONTASY gives you 2 “whiat-you-sec-is- 
what-you-get" picture, as you type and draw 
on the graphics screen of your IBM-PC. You 
can create а page at а time, see a mini-pic 
ture of that page, print it, and save it an disk. 


most Epson-comparibles. 
Page size is limited only by memory, not by M Back 
screen size. oney- ac 
Features Guarantee 


Fontasy is not copy: protected and has a 
30-day money back guarantee. So, take 
Includes 28 Fonts advantage of our breakthrough price апо 


Proportional space, justify, Кет, bold 
face, rearrange, magnify, black "white rever. 
sal, rotate, mirror image, lines, rectangles 


ovals, draw, fill $n, undo Cand un undo), on and [ree Ce order now TOLL FREE: 
line help, 200-page book, and easy contro] p————— ———— —É! 
from keyboard or mouse. Corporate 1 8 0 82 4 7 8 8 8 | 
licenses available. E n" ең . operator 669 (ORDERS ONLY) | 
Fonts, fonts, and more fonts! We have | For further information and same day shipping, call: (818) 765-4444 i 
over 275 typefuces in our growing library, | — FONTASY $69.95 | 
and ЗА be happy to send you free print i PR / ®) "PR. „=> 
samples ол request. | 7248 Bellaire Ave., Box 560 — і 
When you deal directly with the manufac | No. Hollywood. СА 91603-0560 Total —— | 
turer (that's us), you pay rock-bottom dis- ] Name Company | 
tributor prices. If you order FONTASY now, | Address Telephone | 
we will give you 28 fonts (и $50 value) at no | City, State, ZIP | | 
extra charge. With so many features at such a | Visa/MC | Exp. Date | 
low price, FONTASY belongs in your soft | =ч AA -—-———À ==: | 
E library even if you already have a Canada, $20.00 overseas, $2.00 бос COD- and sales tax іп Calif. qd 
Inquiry 287 JULY 198& * BYTE 43 


WHAT'S NEW 


SOFTWARE 9 SCIENTIFIC AND ENGINEERING 


CAE/CAD Package for 
IBM PCs, Compatibles 


E Designer consists of 
three integrated pro- 
grams for schematic design. 
circuit simulation. and layout 

of printed circuit boards. 
The software lets you posi- 
tion component elements. 
lines. and graphics shapes 
using a mouse. keyboard. or 
digitizer pad. You can take 
schematic symbols from a 
library that comes with the 
package or make your own. 

A schematic-capture 
module maintains connec- 
tivity between components 
and symbols in the data- 
base. Another program 
moves design data to a disk 
file: you can then use the in- 
formation for circuit simula- 
tion. reports, and input to 
the physical layout module. 
The circuit-simulation 
module contains 150 com- 
mon TTL and CMOS de- 
vices. The simulator lets you 
enable any subset of the cir- 
cuit you're analyzing. 
Schematics can be sent to a 
dot-matrix printer or plotter. 

EE Designer runs on IBM 
PCs and compatibles with 
512K of memory. an IBM 
color adapter or equivalent 
or a hi-res Tecmar Graphics 
Master color card. and input 
and output devices. The 
program costs $975. Contact 
Visionics Corp., 1284 
Geneva Dr. Sunnyvale. CA 
94089. (408] 745-1551. 
inquiry 585, 


PC XT, AT Package 


for Finite-Element 
Analysis 


rooks Scientific offers an 

equation solver for 
finite-element analysis on an 
IBM PC. XT. or AT. The size 
of the problems it can 
tackle is limited only by 
hardware, the company says. 

PCTRAN Plus uses an "out 

of core" approach coupled 
with a bandwidth optimiza- 
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Model analysis with PCTRAN Plus. 


tion routine for solving 
problems. The package can 
also solve extremely large 
3-D solid models by trans- 
ferring preprocessing files to 
mainframe FEA programs 
for analysis. Small- to 
medium-size FEA models 
can be built with a fine ele- 
ment mesh. Brooks Scientific 
says there's no limit to the 
number of nodes. elements. 
constraints, forces. and 
degrees of freedom in an 
analysis with PCTRAN Plus. 

The software runs on the 
IBM PC XT and AT or com- 
patibles with 512K of RAM. 
a floating-point math chip. 


and a graphics display card. 
PCTRAN Plus prices start at 
$1295. Contact Brooks Sci- 
entific Inc., 55 Wheeler St.. 
Cambridge. MA 02138, (617) 
491-9220. 

Inquiry 586. 


Mac Package 
Captures Schematics 


смес turns a Macintosh 

into a workstation for 
digital logic design. The pro- 
gram includes а tool for 
Schematic entry. a net list 
and parts list generator. and 
a component library. Argus 
says the package is intended 
to relieve engineers of 


repetitive design tasks. 

The schematic-capture 
software provides com- 
mands for copying, moving. 
rubberbanding. undoing. 
and selecting by area. Ап 
automatic bus function fea- 
tures bus-rip, bus-ripper 
numberer, bus width tracker. 
and bus name tracker. You 
need to name only the bus 
signals entering or leaving 
the design page. 

McNet runs on a 512K 
Mac or Mac Plus. It costs 
$150. Contact Argus Soft- 
ware. Musgrove Bidg.. 2 Elm 
Square, Andover, МА 01810. 
(617) 475-8952. 

Inquiry 587. 


FFT Package for 
IBM PCs 


пар-ҒЕТ converts time- 

domain data acquired 
with HEM's Snapshot 
Storage Scope (see What's 
New, December 1985. page 
432] to the frequency do- 
main using a fast Fourier 
transform algorithm. Like 
Snapshot, Snap-FFT is menu- 
driven and requires no 
programming. 

The analysis package 
calculates amplitude and 
phase for four channels of 
data and takes the 
amplitude ratio of any two 
sets of channels. It also 
takes the difference in phase 
angle to determine phase 
lag. Data output can be 
tabular or graphic and 
shown on the screen, stored 
on disk, or printed. 

Snap-FFT runs on the IBM 
PC. XT, AT. or compatibles 
with 256K of RAM, an IBM 
or comparable graphics 
adapter. a monochrome 
monitor with graphics 
capability and a DS/DD flop- 
py disk or hard disk. It costs 
$295. Contact HEM Data 
Corp.. 17025 Crescent Dr., 
Southfield, MI 48076, (313) 
229-5607. 

Inquiry 588. 
(continued) 
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Communications 
Tools for Commodore 
Amiga 


A" a communications 
and terminal program 
for the Commodore Amiga. 
lets you send files using Ker- 
mit and XMODEM (Amiga 
loadable files are stripped 
of extra data sent by 
XMODEM programs). ex- 
change ASCII data with 
systems that don't support 
advanced protocols, and set 
parameters. А script lan- 
guage called Dial-ATalk. 
coupled with a phone- 
number directory, lets you 
log on automatically through 
Tymnet. Telenet. or Uninet. 
The software also provides 


full ANSI terminal emulation, 


with options for resizable 
and full-screen windows. 

The program. which is not 
copy-protected, sells for 
$49.95. Contact Felsina Soft- 
ware. 3175 South Hoover 
St, #275. Los Angeles, CA 
90007, (213) 747-8498. 
Inquiry 589. 


Spreadsheet 
Functions in ап 
APL Environment 


TSC's APL*Plus PC 
Spreadsheet Manager 

lets you enter and examine 
data in an APL environment 
and move data between 
APL workspaces and Lotus 
or ASCII files. APL spread- 
sheets can consist of charac- 
ter and numeric data. The 
package's editor is similar to 
that of a spreadsheet pro- 
gram. You can execute and 
store APL formulas for cells 
or ranges of cells, and you 
can sort columns or rows. 

The Spreadsheet Manager 
incorporates direct import 
and export facilities for non- 
APL data formats. Data from 
Lotus spreadsheets or ASCII 
files can be transferred into 
APL variables or an APL 
spreadsheet file. 
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WHAT'S NEW 


To use the program, you 
need STSC’s APL*Plus PC 
System {release 5 or later), 
an IBM PC or true compati- 
Ме, and at least 384K of 
RAM (more memory is 
recommended for working 
with large files). The Spread- 
sheet Manager works with 
Lotus 1-2-3 releases 1, ТА, 
and 2 and Symphony 
releases |.0 and 1.1. It 
retails for $195. Contact 
STSC Inc., 2115 East Jeffer- 
son St.. Rockville. MD 
20852, (800) 592-0050: in 
Maryland or Canada, (301) 
984-5123. 

Inquiry $90. 


Four for ST Line 


Qi Applications is offer- 
ing four programs for 
the Atari 520ST and 104057. 

STKey is memory-resident 
software for programming 
function keys; programming 
can be done from within an 
application. STKey costs 
$29.95. 

DiskMenu. an archive and 
backup utility. provides a 
means of backing up a hard 
disk to a floppy disk. It 
comes with a tool for verify- 
ing disk directories and 
allocation tables. DiskMenu 
costs 549.95. 

PCalc is a calculator 
package that can record. to 
disk or printer, any calcula- 
tions performed. Simple pro- 
grams can be set up in con- 
junction with STKey. РСаіс 
lists for $29.95. 

And PCommand, a com- 
mancd-line interface to TOS. 
supplies a command and 


SOFTWARE ® BUSINESS AND OTHER 


batch-file facility compatible 
with PC-DOS. It can run TOS 
and GEM applications. It 
sells for $39.95, Contact 
Solid Applications Inc. 1333 
Moon Dr., Yardley РА 
19067, (215) 736-2449, 
Inquiry 591. 


Bulletin Board for 
Commodore 64/128 


lue Board. a bulletin- 

board systern for the 
Commodore 64 or 128 {in 
C-64 mode) from SOTA 
Computing Systems, sup- 
ports more than 200 on-line 
messages (maximum 1023 
characters). as many as 220 
users, and 25 sysop- 
definable subboards. It also 
provides “Scribbles,” little 
subboards that can handle 
messages of 80 characters 
or less. The company says 
the software is designed to 
give the sysop total control: 
the operator can reconfigure 
most operational charac- 
teristics, including connect 
time, access levels, user 105, 
and mail editing. The pro- 
gram is written in machine 
language. 

Blue Board requires a disk 
drive (Commodore 1541 or 
equivalent) and a 300-bps 
auto-answer modem (C-1650 
or comparable unit). It's 
priced at $69.95. Contact 
SOTA Computing Systems 
Ltd., 213-1080 Broughton St., 
Vancouver, British Columbia 
V6G 2A8, Canada (604) 
688-5009. You can check 
ош a system demo by dial- 
ing (604} 683-1914. 

Inquiry 592. 


WHERE DO NEW PRODUCT [TEMS COME FROM? 

The new products listed in this section of BYTE are chosen from the thousands 
of press releases, letters. and telephone calls we receive each month from 
manufacturers, distributors, designers, and readers. The basic criteria for selection 
for publication are: (a) does a product match our readers’ interests? and (6) 
is it new or is it simply a reintroduction of an old item? Because of the volume 
of submissions we must sort through every month, the items we publish are 
based on vendors statements and are not individually verified. 1f you want 
your product to be considered for publication {at no charge), send full infor- 
mation about it, including iis price and an address and telephone number 
where a reader can get further information, to New Products Editor, BYTE. 
One Phoenix Mill Lane, Peterborough. NH 03458. 
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Mac HFS Accessory 
Bypasses Finder 


р В! Software has devel- 
oped a desk accessory 
for the Macintosh Hierar- 
chical File System that's 
designed to provide quick 
access to files without going 
to the Finder. From within 
an application. you can use 
the program to locate files 
and the folders they're in by 
date or by partial/matching 
name. After finding a file, 
HFS Locator Plus can show 
information about it or 
delete, rename. move, or 
copy it. 

HFS Locator Plus is com- 
patible with all programs 
using the HFS format. The 
software costs $24.95. Con- 


‘tact PBI Software Inc.. 1111 


Triton Dr.. Foster City, CA 
04404, (415} 379-8765. 
Inquiry 593. 


Telecommunications 


Package for 
Apple Пес 


ommWorks, а telecom- 

munications program for 
the Apple lle and lic, uses 
the AppleWorks file-folder 
format and features a text 
editor that can handle any 
ProDOS files (up to 35K). an 
automatic log-on facility. and 
on-line utilities that let you 
format disks and make sub- 
directories. You can define 
and save communications 
parameters and define as 
many as 18 sets of macros 
in each communications file. 

The software supports Pro- 

DOS/AppleWorks and 
XMODEM file transfers. 
CommWorks functions with 
any Hayes (including the 
2400-bps model), Apple, or 
Novation AppleCat modem, 
К runs on a lle (with ex- 
tended 80-column card and 
128K} or llc and costs $95. 
Contact PBI Software Inc., 
ИИ Triton Dr. Foster City, 
CA 94404, (415) 349-8765. 
Inquiry 594. 


Dac-Easy Accounting 
“Best Software Value" 


InfoWorld 
1985 "Product of the Year" Awards 


"Trendsetting Accounting Product of the Year" 


100 000 and more every 
day. That's how 

many smart buyers have already 

streamlined their accounting with the 


fastest-selling, most highly praised 
| accounting package ever introduced. 


Dac-Easy offers seven full feature 

| accounting modules in a perfectly 
integrated package, with instant 
access to: 


* Forecasting 
* General Ledger * Inventory 
* Accounts * Purchase 
Receivable Order 
" Accounts Payable • Billing 
You can generate over 300 reports 


from 80 different routines. And best of 
all, Dac-Easy Accounting can be used 
to manage either service- or product- 
based businesses. 


Now the Dac-Easy Series expands with 
the addition of the widely acclaimed 
Dac-Easy Payroll and Dac-Easy Word. 
Dac-Easy Accounting and Payroll are 
even more powerful and flexible with 
the company of Dac-Easy Mate and 
Dac-Easy Port. Also new for 1986 are 
Dac-Easy Accounting Tutor and Dac- 
Easy Payroll Tutor. 


| The best-selling business solution is 
now complete. Read what the experts 
say. Compare power, features, ease of 
use and price. Then join more than 
100,000 people who have said "Yes!" 
to Dac-Easy. 


All the Dac-Easy products are non- 
copy protected, fully documented, 
and come with a 30-day money 
back guarantee. 


арылу е А Баск еей 


tonal guarantee on 

Pct Lei a pring charges). There Иб текшені” 

| ZEE RIDES Е 
products bought directly [rom Dac Software. 


Hardware Requirements: 
М or other compatibles. 256K memory, two disk drives, MS- 
ен pop cnp 
mode, calor or monochrome mon 


ннн теү РЦ 
| DOS 20 are registered trademarks ol international Business 
Machines Corp. 


Inquiry 105 


PC World 
December, 1985 


"Dac-Easy is a genuinely amazing deal." 
PC Magazine 
October 15, 1985 
"Editor's Choice" 
“Tve never before in a review come right 
out and told readers to buy a product, 
but l'm doing it now. Dac-Easy is an 
incredible value." 
PC Week 
August 27, 1985 
Call toll free or return coupon 
below today 


1-800-992-7779 


Ask for Operator #828 
In Texas or 
for more information call 


214-458-0038 
TELEX: 5106000715 dac software 
| Qi dac software, inc. 


4801 Spring Valley Rd., Bldg. 110-В 
Dallas, TX 75244 


Please rush me the following products: 


EE Payroll $49.95 


The best in persoanel and payroll processing. Automatic tax $6335 
падаль for ай 08 алге. emendo reportieatures. | DAC-EASY PAYROLL — $4955 
he act parol interfaces with Doc | DAC-EASY WORD — $4995 

DAC-EASY MATE ——— KIS 

| DAC-EASY PORT _ $2995. 
ACCOUNTING TUTOR = — $1995 
| PAYROLL TUTOR — 49% 

Add Shipping Charge $150 
Texas Residents Add Sales Tax (64%) — —— 
TOTAL 


|Б Check О Money Order 


LIAMEX OVSA Г] MASTERCARD 
| miri n pad Account # 
zu Dac-Easy Mate о M. Expires m 
Name 
EET Port $29.95 | Company 
uet роте Street Address 
City 
State Zip 
Phone 
Computer brand 


Cd ЭШ $19.95 | ^^ 


two programs Titor accounting and payroll a snap In 
buio. Can be used by the beginner ar by the current user as а 
handy, stand-alone supplement to Ur user's manual 


CALL 1-800-992-7779 FOR 
IMMEDIATE RESPONSE 
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High tech without high cost. Outstanding flexibility Plus substantial tax 
benefits. Logicsofts new leasing program gives you them all and much more. 
Lease the computer system you need now for 36 months (customized lease 
programs also available) at one of our low, low rates. At the end of the term, 
you can purchase the system for only 1096 of the original purchase price. Or 
negotiate a lease extension. Give Logicsoft a call. We'll process your lease 
application in 24 hours. And deliver your system within three days. First 
and last lease payments required in advance. Lease proposals subject to 
credit approval. Rates based on current cost of funds. 


FREE 90-DAY, 
ON-SITE SERVICE ON ALL SYSTEMS. 


Whether you lease or purchase a system from Logicsoft, you get a unique 
bonus: a free 90-day, on-site system hardware service contract. We've 
contracted with one of the nations largest and most respected independent 
computer maintenance firms to provide you free service in most metropolitan 
areas. If a problem arises, it will be corrected quickly and efficiently. At your 
facility And at no additional cost to you. Theres no inconvenience of 
transporting your system to and from a service center Wherever you are. 
Whatever the problem. Expert assistance is only a phone call away. 


To order or receive technical assistance, call our National Hotline: 


110 Bi-County Blvd., Dept. 543 | 800 64 5 3 491 EUROPE: 020-83 48 64 
Farmingdale, NY 11735 - = m Telex: 10759 Logic NL 
CANADA: 416-283-2354 Customer Service: 1-800-431-9037 Mail orders to: 
Domestic/Int'l Telex NY STATE: 1-800-235-6142 (516) 249-8440 LOGICSOFT EUROPE BV 


286905 SoftUR FAX # 516-249-5289 pb 9460, 1006 AL Amsterdam, Holland 
Circle #800 on reader service card. 


NOBODY 
DELIVERS LIKE LOGICSOFT. 


Buy it today, use it tomorrow! 
Only Logicsoft ships your order the 
same day via overnight courier" Free. 


Nobody beats Logicsoft prices. 

In fact, if you find a lower price 
{advertised or a bonafide quote) on any 
of the hundreds of products we stock, 
we'l) beat it by 9102 Our Corporate 
Accounts Program offers attractive 
volume discounts. Credit cards and 
PO's accepted. 


Outstanding customer service 
and technical su 

№5 only a toll-free phone call away. 
Another reason why Logicsoft is a 
major hardware and software supplier 
to over 50,000 companies, including 
over 90% of the Fortune 1000. 


See inside for the lowest prices 
over 800 products for IBM- 
PC's and compatibles. 


To order or receive technical assistance, call our National Hotline: 


1-800-645-3491 


Customer Service: 1-800-431-9037 
NY STATE: 1-800-235-6442 (516) 249-8440 
FAX# 516-249-5289 


“Applies to order totaling over $100. tf under $100, shipped UPS—FREE (Within Cont. US.) Due to weight restrictions, printers and monitors 
аге also shipped UPS—FREE. TThis offer does not apply to items under $100, American Express or Terms orders. іп these instances, we will 
meet any lower price. We reserve the right to request а current written price quote. 


Inquiry 141 for End-Users. 
Inquiry 142 for DEALERS ONLY. 


SHIPPING NOW !!! 


|The power of dBASE III 
Гог the Macintosh has 


dMac Ш features a powerful 
0. [programming language that 


I offers its owners the ability 
ЧО) |to develop professional 


along with the other popular 
Macintosh software products 
zz [such as Microsoft WORD and 


HS 


О |As a dMac III owner you get 
= |the best of both worlds. АШ of 
a На 
= programmable database for the 
t [BM PC plus the user friend- 


FORMAT SOFTWARE 
11770 BERNARDO PLAZA CT. 
SAN DIEGO, CA 92128 
(619) 487-6946 


Microsoft WORD and Microsoft FILE 
fare. trademarks of Mircosoft 

dMac III is a trademark of FORMAT 

Software 
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CLUBS AND 
NEWSLETTERS 


WESTERN INDIANA COMMODORE USERS 
(WICU). PO. Box 1898, Terre Haute. ІМ 
47808. Newsletter, BBS at (812) 232-0313, 
monthly meetings. public domain soft- 


| ware. Dues: $12 annually. 


INDEPENDENT COMPUTER CONSULTANTS 
ASSOCIATION (ICCA), Phoenix Chapter, 
PO. Box 32115, Phoenix. AZ 85064. (602) 
962-8010. Newsletter: $20 per year. Mem- 
bership and monthly meetings: $50 per 
year. 


NEC PC-8000 Users Group, David Clark, 
18 Provence St., MacGregor, Queensland 
4109, Australia. Meetings. newsletter. 
public domain software library. 


Bay AREA Victor»GROUP, М. J. Knobels- 
dorf, PO. Box 50893, Palo Alto, CA 94303. 
(415) 820-5622. Newsletter, public domain 
library. meetings, and BBS. 


SPE Microcome News. РО. Box 833836, 
Richardson. TX 75083-3836, (214) 669- 
3377. Bimonthly newsletter published by 
the Society of Petroleum Engineers. 


CLEVELAND AREA AMIGA USERS GROUP. 
3715 Townley Rd. Shaker Heights. OH 
44122, (216) 295-1624. Meetings. public 
domain software library, and BBS. Mem- 
bership fee: S30. 


ENABLE Users Group, 38 Glen Dr., Mill 
Valley CA 94941. Meetings, newsletter. Mem- 
bership: $5 sign-up fee; $20 annual dues. 


SOUTH SHORE PORTABLE COMPUTER USERS 
Group (SSPCUG). Andrew Moore, PO. 
Box 121. North Quincy. MA 02171. (617) 
479-9208, evenings. Public domain soft- 
ware library, newsletter. 


PROFESSIONAL COMPUTER CLUB EUROPE, 
Merle Spongberg. Box 6, Goerresstr. 10. 
D-6904 Eppelheim. Germany. Monthly 
meetings and newsletter for professional 
users of IBM PC-DOS and CP/M. 


QL USERS AND TINKERERS ASSOCIATION 
(QUANTA). Brian Pain, 24 Oxford St. 
Stony Stratford. Milton Keynes МКИ 110. 
England. Open to all Sinclair OL users. 
Monthly newsletter. 


HANDS Ом! Technical Education Research 
Centers, 1696 Massachusetts Ave., Cam- 
bridge, MA 02138. $10 contribution re- 
quested for newsletter. 


OMNIMUG, Dan Shafer, 1220 Edgewood 
Rd. Redwood City CA 94062, (415) 
361-8562. For users of Omnis-3 and 
Omnis-3-based applications. Newsletter. 
public domain disk exchange. referral ser- 
vice. Dues: $36 per year. 


COMMODORE HARDWARE USER'S GROUP 
(СНОС). 1322 Fairview Dr.. Greenfield. IN 
46140. Includes a SIG for Amiga Com- 
puter Enthusiasts (ACE). meetings. news- 
letter. BBS at (317) 898-5027. 


WASHINGTON AREA RAINBOW Users 
GROUP (WARUG). РО. Box 1940, Vienna, 
VA 22180. Monthly newsletter. BBS at 
(703) 359-6549. Dues: 516. 


ADAM & Eve APPLE UsERs' Group, PO. 
Box 5344. Madison, WI 53705, (608) 
255-1856. Monthly newsletter, public do- 
main library, meetings. SlGs. 24-hour BBS 
at (608) 255-2755. S15 annual dues. 


NATIONAL X/LISA USERS GROUP, РО, Box 
450676, Miami. FL 33145-0676. Free 
membership, semiannual newsletter. BBS 
at (305) 445-6481. 


THE BOSTON COMPUTER SOCIETY'S ATARI ST 
Users Group, One Center Plaza. Boston. 
MA 02108. (617) 296-8286. Bimonthly 
newsletter (J-BUG). regular meetings, 
public domain disks. 


MAINE MACINTOSH OWNERS & OPERATORS 
SociETY (MMOOS) Mike Roderick. 


Pickard Theater, Bowdoin College, 
Brunswick, ME 04011, (207) 725-8731, ext. 
5344. Meetings twice a month. newsletter, 
library. discounts, BBS at (207) 725-8456. 
Dues: $40 annually. 


CLUBS AND NEWSLETTERS is an 
atknowledgment of new clubs and newsletters 
received at BYTE. Allow at least four months 
for your club's mention to appear. Send infor- 
mation to BYTE, Clubs and Newsletters, One 
Phoenix Mill Lane, Peterborough, NH 03458. 


s 256K Memory • Two 360K Half? Height 
Floppy Drives • Four Expansion Slots • 
Keyboard “ Text Display Card * High- 
Resolution Monochrome Monitor * One 
Paraliel And Serial Port • Color option 
available 

* Purchase Price: $1375 


Lease For $59 per month 
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New Compaq Deskpro 
286— 30 Mb 


* 512K RAM Memory * 80286 Based 
CPU * One 30Mb Hard Drive (w/control- 
ler) * One 1.2 Mb Half/Height Floppy 
Drive » Eight Expansion Slots + Compaq 
Keyboard * Graphics Card • One parallel 
port * Free 90 Day On-Site Service 
Contract • Color or Monochrome avail- 
able as option 

* Purchase Price: $3,899 


Lease For $154 рег month 


New Compaq Deskpro 
20Mb 


• 640K RAM Memory * One 20Mb Hard 
Drive (w/Contraller) • One 360K Floppy 
Drive * Eight Expansion Slots • Compaq 
Keyboard * Graphics Card » One Parallel 
port * Asynchronous Communica- 
tions/Clock Board • Free 90-Day, On- 
Site Service Contract * Color or Mono- 
chrome Monitor Available as option 

• Purchase Price: $2,319 


Lease For $99 per month 


New IBM AT—30 Mb 


8 MHz * 512K • 30 Mb Hard Drive (Full 
Height, w/controller) * 1.2 Mb Half/ 
Height Floppy • Eight Expansion Slots • 
IBM Enhanced PC Keyboard • Serial/ 
Parallel Adapter * Free 90-Day, On-Site 
Service Contract • Color or Mono- 
chrome Monitor Available as Option 

* Purchase Price: $4,299 


Lease For $167 per month 
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New Compaq Portable Il 
20Mb 


* 640K RAM Memory * 80286 Based 
CPU • One 20Mb Haif/Height Hard 
Drive (w/controller) « One 360K 
one/third Height Floppy Drive * Two 
Expansion Slots • Compaq Il Keyboard * 
Text/Grahics Display Card • 9" Text/ 
Graphics Monochrome Monitor * One 
Serial and Parallel Port • 

Free 90-Day, On-Site Service Contract 

• Purchase Price: $3,899 


Lease For $154 per month 


New Compaq Portable 
286—20Mb 


» 640K RAM Memory • 80286 Based 
CPU = Опе 20Mb Hard Drive (w/contro}- 
ler) * One 1.2 Mb Half/Height Floppy 
Drive * Five Expansion Slats * Compaq 
Keyboard • Graphics Display Card • 9" 
Text/ Graphics Monochrome Monitor • 
One Paraliel Port * Free 90-Day, On-Site 
Service 

e Purchase Price: $4,269 


Lease For $169 per month 


(ВМ РСПа AT™ РС/ХТУ ме trademarks and ІВМ" қз regsiered Irademark ай Inermational Вози Mactunes Corparanon 
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New IBM XT—20 Mb 


512K * 20 Mb Hard Drive » 360K Floppy 
Drive Half Height * Eight Expansion 
Slots • ІВМ Enhanced PC Keyboard • 
Asynchronous Communications Adapter 
* Free 90-Day, On-Site Service Contract • 
Color or Monochrome Monitor Available 
as Option 

* Purchase Price: $2,369 


Lease For $99 per month 


AT&T 6300 
Total Business System 


* 256K RAM Memory, Expandable to 
640K On Mother Board + One 10 Mb 
Half/ Height Hard Drive (w/Controller) • 
One 360K Floppy Опуе * Seven Expan- 
sion Slots • AT&T-Keyboard * High- 
Resolution Graphics Card • High-Resolu- 
tion Monochrome Graphics Monitor * 
Serial & Parallel Ports * Toshiba P-351 
Printer And Cable • Software Bundle 
(dBase Ш Plus, Lotus 1-2-3, Word Perfect, 
SideKick, G.W. Basic and MS-DOS) = Free 
90-Day, On-Site Service Contract 

* Purchase Price: $4,247 


Lease For $167 per month 


100% Burn-in 
and Testing. 


All systems undergo a 48-hour 
configuration, testing and burn- 
in period. We configure system 
boards, set DIP switches, 
format hard drives, perform 
memory diagnostics and check 
system with monitor 


PRINTERS* Monochrome Monitor .. 225 TECMAR HARD DISK DRIVES 
EPSON Enhanced Color Display . 679 Graphics Master ....... 419 MOUNTAIN COMPUTER 
10800............. $579 PRINCETON GRAPHICS COMMUNICATIONS Hard Drive Card 
10 1000 ............. 759 ВСВ НХ-12 ........... 419 BOARDS (20 Mb} ........... 975 
ЕХ4100.............. 365 RGB НХ-12Е ...., 535 AST Hard Drive Card (30Mb} 
LU RM 399 RGBSRI2........... 569 5251-1 ............ $645 .......... Low Price Call! 
ЕХ-286............. ‚ 589 RGBSRI2P......... ‚ 626 ОСА PRIAM CORP 
E Amber Мах 12 ........ 165 IRMA Board .......... 839 60 Mb Internal Hard Drive m 
100 ............... 359 QUADRAM 2 ................ 
oor o AL 699 Amberchrome 12" ..... 145 MODEMS Innerspace ID 40Mb... 1299 
NEC Quadchrome ......... 499 AST PLUS 4 
8800 . 1045 TAXAN Reach 1200 Half Card . $345 Hard Card 
Pinwriter P-5 Low Price Call! 122................. 145 EVEREX 10Mb ............. $699 
Pinwriter P6 ......... 485 620 ................ 415 Evercom Il ........... 149 TALLGRASS TECHNOLOGY 
Pinwriter Р-7........ Яш 640 .............. 535 HAYES Tc 5525i 25 Mb Int .... 849 
"C malin Sammen WEE NA 
"— —— | artmodem edt BE aas ooa dii 
о a "Tc 9 ee 2 IU E. 
ug & Play ....... - w/amartcom Il ....... ull Ht (АТ) ..... 
dub piu m pcc LU at а 
2410 P Plug & Play .... 1759 Rampage */128К ..... 329 w/Smartcom И ........ 559 60 Mb Full Ht(AT) — 
PANASONIC - а = е PROMETHEUS Ө ^ Goke Low Price Call! 
а vit doi ТТ ue ги ro-moaem йы во 
KX1595 ... Low Price Cali! p x al Card ..... 95 Pro-modem 1200 B 20 Mb Int (AT) ........ 1435 
TOSHIBA EVEREX ^ ^ w/software ......... 239 30 Mb Int (AT) ........ 1795 
P SEE зоосон 469 Magic Card |! w/384K 199 QUADRAM 40 Mb Int AT) caes COED 
RENI ee 795 ТЕСМАР '' 777 Quadmodem Series | 72 Mb Int. (AT) ....... 3999 
у. нанне 999 Captain (384K) ....... BE йлы Low Price Call! CARTRIDGE TAPE BACK-UP 
MSP ID ............. 259 Quadboard (384K) . . 269 PC Modem 1200 Half Excel Stream 20 Mb Int 639 
MSP15 ......... "ME E ыл ден EE C Mam ‚. 375 
MSP20 ...... ine. qii |. RR cones Кы Ln ............ g Excel Stream 60 Mb Int . 799 
MSP 25 ............. 519 NE a PC Modem 2400 Half Excel Stream 60 Mb Ext 929 
Premier 35 279 Liberty (АТ) w/128K .... 315 "40 4gg IRWIN 
"- 9-99 EE E 85 ео ыз +з е Mm аш Р РС - eo #& = ++ Фф PP Re HR Rt MR Ak 10 Mb int 2 р 
Р cs | ...... ПИ Ойын ойы т 
CANON "^ INTERS” Above Board (AN) ...... 439 мер SYSTEMS > 20 Mb 325 (AT) Ext. D. .. 799 
Laser Printer ...... $1995 Above Board (PS) 64K .. 319 po Mouse w/DR MAYNARD ELECTRONICS 
HEWLETT Above Board (PS) AT Наю2........... $135 Maynstream 20 Ext .... 999 
Laser Printer ........ QU ылыш С” 23 MICROSOFT dva Abs nt... 434 
Laser Printer Plus .... 3399 Microsoft Mouse (Serial); 135 SYSGEN | 
| Co-Processor ....... 129 Microsoft Mouse (Buss) . 125 Ei и Васкир 
PLOTTERS" 80287 Math : 10Мвіпі.......... 835 
HEWLETT PACKARD Co-Processor ....... 45 ^ SURGE PROTECTORS X ape а рыны 
TATSA .............. 1699 KENSINGTON MICROWARE 20 М ...... 999 
GRAPHICS BOARDS Masterpiece ......... 95 тар Же joe: Backup 
HOUSTON INSTRUMENTS T Masterpiece Plus ...... HS ле ыж cen ne 
DMP 40 ............ 875 Preview ............ $249 CURTIS TECMAR ^ 
DMP 4l ............ 2699 EVEREX Diamond ............. 39 QICGOAT........... 1250 
DMP 42 .......... .. 2699 Graphics Edge ........ 249 Emerald .............. 45 QIC 60 Ext Tape 
DMP sl peus QM 3999 The Edge | rab ee 239 Ruby .............. ‚, 59 oe Tm 1599 
— | Monochrome Graphics = eyre dE BOARDS 60 Mb Ext .......... 1599 
AMDEK Color Card ........... 155 5151 (Deluxe) ......... iO net 
Color 600 .......... $389 PARADISE SYSTEMS 5153 (w/touch Pad} . 289 WM 
STE inne Cah O E Rao es” ЖЕ HAE 
А на 6—1 ig Ик... А ре 
| 12" Amber 300 А | 135 QUADRAM MEMORY STORAGE нее == 
12" Amber 310A ...... 149 EGA Plus Graphics ..... 389 IOMEGA 
NEC SIGMA Bernoulli Box BACK UP POWER SUPPLIES 
JC—1401P ЗА Color 400 (Princeton) .. 489 (0-10)......... $2349 DATA SHIELD 
Multi-sync color STB Bernoulli Box 200 Wt (РС) ......... $249 
w/swivel base ...... 569 Chauffeur............ 255 — (20Mb) .......... 2299 300 Wt(XT) .......... 359 
IBM Graphics Plus il ....... 229 Bernoulli Box 900 Wt tar hl шз i a's 969 
Color Monitor,........ 545 ЕСА Plus ............ 329 (20+20) ......... 3299 800 МА (АТ) .......... 655 


AND А НОСЕ SELECTION 


"Оче to weigh restrictions, Prinltrs and Monitors are shipped UPS—free. * "Purple! interface req 


OF PERIPHERALS. 


Ак Sales agent. АД prices and policies subject lo change withoul notice. 


CAN'T FIND IT? ASK FOR OUR ORDER DEPT. 


There's a good chance we do carry the product (we're adding new ones every day). Or, we can get it 


for you from one of our suppliers—-still at our low direct-to-you prices. 


DISPLAY WRITE Ill . 
Easy 


ADVANTAGE 
Office Writer 
Pfs: Wri 


WORD PROCESSING 
um 
Writer I| . 99 


VOLKSWRITER 3 


WORD PERFECT 

Wordstar 

Wordstar Pro Pak ...... 

| WORDSTAR 2000 .... 
Wordstar 2000 Plus .... 
XY WRITE 1 ......... 239 


Fancy Font 

Punctuation & Style ,,.. 
TURBO LIGHTNING ... 
Word Finder 


DATABASE MANAGEMENT 


WORD PROCESSING 
ADD-ONS 


Multiplan 


WRITER 


меа Spreadsheet 
Ana ад 119 


4 
— AE Auditor ... 109 
OVER 200 OTHER SOFTWARE TITLES IN STOCK 


"ets 


dBase ІН Plus $395 
Add-Ons for dBase Ш Plus 
Clipper 
dBase 111 compiler $359 


Quickcode ІН 

Quickcode 111 reduces program- 
ming time by over 70%. $149 
Quickreport 

The most powerful report writer 
for dBase Ili. $139 


Clipper (D Base) 
Clout 2 (R:Base) 
DB № Compiler (Wordtech) 


Quickcode 111 (D Base) .. 149 
Quickreport (D Base) ... 139 


SPREADSHEETS/ 
INTEGRATED 


LOTUS 1-2-3 
Supercalc {Il 
SYMPHONY 


SPREADSHEET ADD-ONS 
LOTUS REPORT 


LOGICSOFT ALSO OFFERS 
SOFTWARE FOR VIRTUALLY 
EVERY IBM PC APPLICATION T 


Quickcode for 1-2-3 . 


GRAPHICS 
CHARTMASTER ..... 


Diagram Master 
Energraphics 
Gem Draw 


Low Price Call! 


Sign Master 


Auto E 
Pro Desi 


PLOTT ERS AVAIL. 
See hardware listings 


LANGUAGES 
Business Basic (MS) . . 
C COMPILER (M5) . . 
COBOL COMPILER 


(MS) 
Lattice C Compiler 


MACRO ASSEMBLER 
(MS) 
Pascal Compiler (MS) . . . 


5 Quick Basic (MS) 
TURBO PASCAL 


AT LOW DISCOUNT PRICES. 


LOTUS 1-2-3 $315 


Add-Ons for LOTUS I-2-3 
Sideways 
Sideways lets you create extra 
wide printouts of reports without 
staples, glue or tape. $45 
Spreadsheet Auditor 
The most powerful error trapping 
program available. (Includes side 
print utility) $109 
LOTUS [2-3 Report Writer 
Now you can format your own 


reports, forms and mailings from 
1-2-3 files. $109 


Graph Writer ...., ore 
Harvard Presentation ... 
MICROSOFT CHART .. 


CAD/CAM 


Fortran Compiler (MS) . . 


PROJECT MANAGEMENT 


HARVARD TOTAL .... $279 
MICROSOFT PROJECT 229 
Project Manager Workbench 
Low Price Call! 
SUPER PROJECT PLUS 259 
Timeline 259 


FINANCIAL 
179 MANAGING YOUR 
MONEY ........... 
Dollars N' Sense 


ACCOUNTING 


9 (Formerly lUS) . 

CPA 4- (СМР} 

Great Plains 

Open Systems .... from 319 
State of the Art Mas from 579 
TCS Client Write Up .... 895 
Real World from 529 


MISC/UTILITIES 


COPY Il PC 
Crosstalk XVI 
FAST BACK 


қар 
. 939 


RESIDENT 
SIDEKICK 
Superkey 


a 
Е 


| Word Processing моби 


Word Perfect $209 


Add-Ons for Word Perfect 


Turbo Lightni 
Random House Thesaurus & Spell- 
checker. $59 


Punctuation & Style 

Helps improve the quality of your 
writing. $75 

Fancy Font 

Lets you use multiple fonts to 
enhance the appearance of your 
letters & reports. $145 


INTRODUCING LOGICWARE. 


FULLY COMPATIBLE COMPUTER PRODUCTS. 


5-Year Unconditional Warranty • Made in U.S.A. 
Immediate Replacement or Repair Policy • Low Power Consumption 


Now Logicsoft gives you a logical choice. 
We're manufacturing a complete line of computer 
products called LogicWare. They're fully compatible with 
major manufacturers. 


The boards pictured here are part of a vast array of 
ultra-reliable computer products. 


We save you money—not by using inexpensive labor 
or parts—but through state-of-the-art technology, which 
reduces part requirements and increases reliability Each 
product has a 5-year unconditional warranty plus our 
immediate replace or repair policy. 

LogicWare. It's the logical way to get high quality 
without paying high prices. 


AST Compatible AT - Hercules Compatible AST Compatible Six Function 
Multifunction Board Monochrome Graphics Cardw/384K —$159 
w/128K—$229 Board—$119 e One Parallel Port * One Serial Port • One 


* Expandable to 2 Megabytes on Board * 
Install Either 64K or 256K Chips to 
Customize the Memory to your Existing 
Memory Configuration * Software RAM Disk • 
Printer Spooler/ Buffer • One Parallel Port • 
Two Serial Ports “ Game Port 


Low Power Consumption 


AST Compatible 576K RAM 
Board Half Card with 6K—$69 


* Expandable to 576K » Supports 64K or 
256K Memory Chips * Fits in Short Slot • Low 
Power Consumption * Clock Calendar Option 
loaded w/384K $135 

loaded w/576K $149 


chrome Monitor 


• 720 x 348 Pixel Graphics * Parallel Printer 
Port * Lotus 1-2-3 Compatible ” TTL Mono- 
chrome Output » АТО Software Supplied For 
Direct Emulation of Hercules Graphics Card * 


Hercules Compatible Color 


Graphics Board—$99 

• 320 x 200 Color Pixels • 640 x 200 Mono- 
graph Pixels ” Parallel Printer Port * Low 
Power Consumption * Fits in Short Slot • Will 
Drive a Medium Resolution Color & Мопо- 


Game Port * Clock Calendar • 384K RAM 
Memory * Low Power Consumption * Soft- 
ware * Printer/Spooler Buffer 


Hayes 1200 B Compatible Hal 


Card Modem w/Software— $14: 
” 300/1200 Baud * Bell 103/212А Compati- 
ble * Auto Dial/Auto Answer + Pulse or Touch 
Tone Dialing * Full or Half Duplex Operation * 
Fits in Short Slot * Low Power Consumption 


Hayes 2400B Compatible Half 
Card Modem w/Software— $29! 


To order or receive technical assistance, call our National Hotline: 


110 Bi-County Blvd., Dept. 543 
Farmingdale, NY 11735 
CANADA: 416-283-2354 
Domestic/Int'| Telex 

286905 SoftUR 


aa. 1и T 


1-800-645-3491 


Customer Service: 1-800-431-9037 
NY STATE: 1-800-235-6442 (516) 249-8440 
FAX # 516-249-5289 


No surcharge for MasterCard, VISA, Amencan Express. С.00. money order check or РОУ (please cali for ресе venfication) * Mc sales lax on orders shipped outside М.Ү State + Please add 2% К 
mawance ang handing ($3.00 minimum) (int'l orders addT) • We da nat bil untd we ship. All products covered by migs warranty Detective merchandise may be relumed for repair oc exchange 
We de no! guarantee compabbshty Any goods returned for credit are subject to a 15% restoclung charge. All pnces and policies subject to change without notice 


EUROPE: 020-83 48 64 

Telex: 10759 Logic NL 

Mail orders to: 

LOGICSOFT EUROPE BV 

pb 9460, 1006 AL Amsterdam, Holland 


Circle #400 on reader service card. 


FIXES AND UPDATES 


Improving the Runge-Kutta BASIC Program 


Several readers wrote to David M. Leo 
about the fourth-order Runge-Kutta BASIC 
program accompanying his "Response of 
a System to Complex Driving Forces" 
(listing A on page 197 of the April issue). 
He agrees with J. C. Sprott. of Madison. 
Wisconsin, that the variable COUNT 
should be reset to zero after each time 
step. This is done most simply by adding: 


More on Runge-Kutta 


285 COUNT =0 


Mr. Leo noted the step was deleted un- 
intentionally while removing the plotting 
statements from the program. 71 didn't 
catch the omission since the error in peak 
amplitude was тай” he said. 

The program can be further improved. 
as suggested by John McCoy of Sam 


Houston State University. by changing four 
EM statements. First. rewrite line 230 like 
this: 


230 COUNT = COUNT + 1:0N COUNT 
GOTO 240,260,270,280 


And then, м lines 250, 260. and 270. IF 
. . . НЕМ 210 can be shortened to GOTO 
210. 


Benku Thomas. author of "The Runge- 
Kutta Methods" (April), writes to inform 
us of errors in his article. 


[n tables 7 and 8. which are labeled "Ab- 
solute Global Errors" the negative signs 
should not appear on the global errors ob- 


The Real Price of GCLISP 286 Developer 


387). The real price is $1195, not $1995. 
Our apologies to the company. 
For more information on the package. 


We erred by $800 in a Whats New 
description of the GCLISP 286 Developer 
from Gold Hill Computers (April, page 


tained using the RKG method. 
In the algorithm in figure 3, the condi- 
tion in step 8 should be: for |x| = 0. 


contact Gold Hill Computers Inc., 163 
Harvard Ave. Cambridge. МА 02139. (617) 
492-207). 


Italy Calling 


Organizers of the Second International 
ісіпс Conference on Theory and Practice 
of Software Development (ТАРЅОҒТ) һауе 
put out a call for papers. The conference 
consists of three events. 

The Colloquium on Trees in Algebra and 
Programming {СААР '87). Topics include 
formal languages and automata. semantics 
of sequential and concurrent programs. 
theory of data structures and databases. 
and formal specification of software systems. 

The Colloquium on Functional and Logic 
Programming and Specifications (CFLP). 
Topics include logic of programming. pro- 
gramming language notions, and practical 
development of applications. 


DATE 


whom were interested in an IBM PC ver- 
sion of the Sunfix program listing. which 
was written for the TRS-80. 

Well. sailors Mr. Rounds has adapted 
Sunfix for the IBM PC. He has also rewrit- 


The Advanced Seminar on Foundations 
of Innovative Software Development 
focuses on new directions in software 
development. 

Deadline for submission of drafts is 
September |. Papers for СААР should go 
to Professor Ugo Montanari, Dipartimento 
di Informatica Università di Pisa. Corso 
[talia 40 1-56100 Pisa. Italy. Papers for CFLP 
should be sent to Professor Giorgio Levi 
at the same address. For information 
about the conference, write to Dr. Pier- 
paolo Degano, also at that address. 

TAPSOFT '87 is scheduled for March 
23-27, 1987, in the city with the leaning 
tower. 


Author Adapts Navigation Program to Run on IBM PC 


Frederic N. Rounds reports that since his 
article "Navigation: Putting the Micro- 
computer to Work at Sea" appeared in our 
March 1985 issue. he has received 
hundreds of letters from people, many of 


ten the user interface for greater suitability 
on small boats. The new version is avail- 
able on disk for $19.95. You can order it 
from the author at 894 Persimmon Ave., 
Sunnyvale. CA 94087. 


Do-It-Yourself Compaq Upgrade 


Applied Foresight is selling a 57-page 
report that's supposed to help Compaq 
computer owners upgrade their machines. 
Written by Е.Н. Martin. "Upgrading Your 
Compaq Plus or Portable with 20-40 MB Disk 
Spate & А 640K Motherboard" is reportedly 
based on real updates of those machines. 
Martin notes that the upgrade is a com- 
plex job because of “portability con- 
straints, the 120-watt power supply. . ., 
and the limited number of slots available” 
The report costs $17.50 in the U.S. and 
Canada, and 530 everywhere else. You can 
order it by sending the money to Applied 
Foresight Inc. PO. Вох 20607, Bloom- 
ington, MN 55420. 
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ASK BYTE 


Conducted by Steve Ciarcia 


CROSS ASSEMBLER 
Dear Steve, 

I am desperately in need of an Intel 8051 
microcontroller cross assembler, written 
in any high-level language. Where can | 
possibly get one? 

CLAUDIO ROLAND SONNENBURG 
Sao Jose dos Campos, Brazil 


1 don't know of anyone supplying cross 
assemblers in a high-level language. By 
this | mean source code to be compiled 
on your computer. Cross compilers that 
will run on most MS-DOS ог CP/M sys- 
tems are available from 


Avocet Systems Inc. 
PO. Box 490-B7 
Rockport, ME 04856 
(207) 236-9055 


Another source for cross compilers that 
will run on some UNIX and PCOS sys- 
tems in addition to MS-DOS and CP/M is 


2500 AD Software Inc. 
17200 East Ohio Dr. 
Aurora, CO 80017 
(303) 369-5001 


If you are using a minicomputer or a 
mainframe, you might be able to obtain 
the cross assembler you need from the 
computer's manufacturer.—Steve 


IMAGE BUFFER 
Dear Steve, 

The articles in the November 1985 BYTE 
on the state of image processing re- 
minded me of an integrated circuit I've 
heard about. It is a high-density serial 
image buffer. Is such a memory chip avail- 
able? if so, where сап | get it? 

GREG SMITH 
Florissant, MO 


Texas Instruments manufactures a line 
Of video RAM chips similar to what you 
describe. These are dual-port memory 
chips with a built-in high-speed serial buf- 
fer (shift register} capable of speeds up 
to 150 megahertz. One port is sequen- 
На! access, connected to the serial buf 
fer; the other port is random access. The 
usual method of using this chlp in video 
applications 15 to input the data through 
the random access port and output it to 
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the video controller through the sequen- 
tial access port. These chips, known as 
the TMS4I61 family are available in 
modules of 64K by 4 or 5 bits, 256K by 
4 or 5 bits, and 64K by ! bit. Contact 
Texas Instruments at РО. Box 809066, 
Dallas, TX 75240, for more information 
and data sheets. 

NEC manufactures a similar series of 
chips. Its address for technical data is 
NEC Electronics Inc., 401 Ellis St, PO. Box 
7241, Mountain View, CA 94039-9978. 
— steve 


OPERATING SYSTEMS 
Dear Steve, 
| recently started a project to design and 
build a computer based on the 68000 
microprocessor. | have almost finished 
construction. and I've already built a serial 
EPROM programmer as shown in your 
February 1985 article. My plan is to put 
my bootstrap loader and monitor in 
EPROM and then use this to install a 
serious operating system. I'd like to use 
one of the more advanced systems, 
perhaps one of the many UNIX deriva- 
tives. However, | have already contacted 
several manufacturers, including Micro- 
ware and Digital Research, and was told 
that they sell only to OEMs. Writing to 
magazine advertisers offering operating 
systems with their systems proved fruitless 
as well. No one will sell me a single copy 
that | could install myself. Can you give me 
some sources? What are the chances of 
successfully converting a system con- 
figured for a Cromemco or a CompuPro 
computer? 
Jim CASTLEBERRY 
Windermere. FL 


К seems that most companies that 
catered to the hobbyist market now find 
they can't make a profit that way. One ob- 
vious problem is that if you buy an un- 
configured operating system, the com- 
pany must also deliver enough source 
code to enable you to configure it to your 
system. Ads from a few companies in- 
dicate that they might sell single copies. 

Oasys (60 Aberdeen Ave., Cambridge, 
MA 02138, (617) 491-4180) sells lots of 
compilers, interpreters, and program- 
ming tools. The company also lists oper- 


ating system kernels in its ads. 

1 know you contacted Microware Sys- 
tems Corporation (1866 Northwest !|4th 
St, Des Moines, IA 50322, (515) 224- 
1929), but its current advertising men- 
tons a PortPak that lets you configure 
Microwares OS-9 to custom systems. 
Maybe this company will tell you where 
to buy a copy if it doesn't sell direct to 
the public. 

Another possibility is presented in the 
article "А Simple Multitasking Operating 
System for Real Time Applications" by 
Nicholas Turner in the January 1986 issue 
of Dr. Dobb's Journal. Contact Turner at 


Terra Nova Communications 
10 McGranahan Court 
Boulder Creek, CA 95006 
(408) 338-9510 


You could probably adapt an operating 
system like CP/M-68K from Cromemco or 
CompuPro (Viasyn) if they deliver the 
BDOS source code. CP/M was designed 
to be easy to configure to most systems, 
and І assume CP/M-68K is written with 
the same philosophy. Without the source 
code, however, it would be nearly im- 
possible to get it running on a foreign 
system.—Steve 


SANYO SOFTWARE 
Dear Steve, 
І bought a Sanyo MBC 555-2 about а 
year ago and have been extremely dis- 
(continued) 


IN ASK BYTE. Steve Ciarda answers questions on 
any area of microcomputing. The most representative 
questions received each month will be answered and 
published. Do you have a nagging problem? Send 
your inquiry to 

Ask BYTE 


clo Steve Ciarcia 
PO. Bax 582 
Glastonbury. CT 06033 
Due to the high volume of inquiries, personal replies 
cannot be given. All letters and photographs become 
the property of Steve Ciarcia and cannot be returned. 
Be sure to include “Ask BYTE" ín the address. 
The Ask BYTE staff Includes manager Harv 
Weiner and researchers Eric Albert, Bill Curlew. Ken 
Davidson. Jeannette Dojan. lon Elson. Roger James, 
Frank Kuechmann, Dave Lundberg. Edward Nisley 
Dick Sawyer. Andy Siska, and Robert Stek. 


COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED. 


«уух 


Those who insist оп C compiler performance 
are very big on Mark Williams. 


And the compiler is just part of our total C Programming System. 


^ 3 These and other powerful 
5% utilities now included in the € 


| "14 ar ныне: mi den editing 
and substitution 
* egrep: extended pattern search 
” MKroEMACS: full screen editor with source 
COMPILER FEATURES 
* Runs under M 


S-DOS 
* Full Kernighan & Ritchie C with recent 
Turc Aer А void and a „ 


* Full UNDO усте ба and m] 
libraries 


” Large and small memory 
| * MS-DOS linker compatibility 
* 8087 Support 
» compiling 
* English error messages 
* ROMable code 
* Linker, assembler, archiver 
* Extensive third party library support 
csd С SOURCE DEBUGGER 
* Debugs at С source level without assembly 
language 


Separate evaluation, source, program and 
history windows 


* (an execute any C expression 
* Capabilities of a C interpreter, but runs in 
real time 


* Set trace points on any statement or variable 


© 1985 Mark Williams Company 
UNIX is а registered trademark of Bell Labs. 


Inquiry 220 


Mark Williams C compiler has earned a place 
in some very big companies for some very good reasons: 
it proves the benchmarks right with the speed, code 
density, consistent performance and expert support 
required in professional development environments. 

But a total development tool shouldn't stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Williams C Programming Systems 
includes the csd C Source Debugger with true source 
level debugging to speed your programming job. 

And only Mark Williams new 3.0 version includes 
utilities like "make" to make quick work of even the 
largest projects. 

From source code to final product, only one takes 
you all the way: Mark Williams C Programming System. 
All for only $495. Ask about our 60-day money back 
guarantee when you call 


1-800-692-1700 to order today: Mark 
You'll be big on the total C ІШІ) Williams 
Programming system from Company 


1430 West Wrightwood 
Chicago, жесі 00614. 


“tn Ші call 512-472-6659. 
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satisfied with its performance. | upgraded 
it to 256K bytes and have two double- 
sided disk drives. Its IBM PC compatibil- 
ity is relatively poor. As far as I'm con- 
cerned. it has not fulfilled the advertising 
claims of the company. 

| have had a difficult time finding any 
software that will run on it, especially soft- 
ware involving graphics | was aware of 
problems with graphics compatibility at 
the time | purchased the machine, but 1 
assumed there would be Sanyo software 
available to offset the shortcoming. That 
idea has since been proven wrong. The 
only IBM software | have been able to run 
without a hitch is Turbo Pascal. 

Can you suggest a solution to my prob- 
lem? How сап ! make the MBC 555-2 more 
PC compatible, and where can | find soft- 
ware to run on it? | have heard of a video 
RAM board that will produce IBM graph- 
ics: is it all it’s cracked up to be? 1 would 
appreciate any comments or suggestions 
you might have. 

VAUGHN S. BURCH 
Lancaster. CA 


There probably isn't much you can do 
in a general way to make your MBC 555-2 


ASK BYTE 


more compatible with software written 
for the IBM PC. Computer Shopper 
magazine runs a monthly column, "The 
Silver Box" by Richard Fujita, on the 
Sanyo, and you may find some tips there 
that will help you locate compatible soft- 
ware. Another suggestion is users groups. 
! found two Sanyo groups in California in 
the current issue of Computer Shopper: 


Sanyo-PC-Hacker/Newsletter 
12450 Skyline Blvd. 
Woodside. CA 94062 


Sanyo User Group SFBA 
со Valcon 

1260 Westwood St. 
Redwood City, CA 94061 


—Steve 


HiGH-DECIBEL FANS 
Dear Steve. 

A source of constant annoyance to me 
is the loudness of the fan on my Heath/ 
Zenith Z-110. Loud noise close to the 
operator can cause stress and hearing 
loss. It definitely makes concentration 
rnore difficult for me. Availability of quieter 
machines should discourage future sales 


ша у — problems Debug can't touch. 


of loud machines, despite their other good 
qualities. Decibel volume is not mentioned 
in BYTE's hardware reviews. | suggest that 
this information be included in reviews. 

The Z-110's fan, which is part of the 
power supply seems intended to cool 
only the power supply; convection should 
take care of the circuit boards. A power 
source located at some distance from the 
operator (outside the computer housing) 
could be baffled or enclosed to minimize 
noise. 

Why don't designers use these general 
principles: A small fan has to run fast to 
do the job that could be done at a lower 
speed and hence more quietly by a fan 
with a larger blade diameter; those annoy- 
ing ceiling fans and kitchen range-hood 
fans come to mind as analogies. If direc- 
tion is changed 90 degrees. the sound re- 
quired loses half its volume. 

JAY H. BECKERMAN 
Fort Lauderdale, FL 


1, too, am annoyed by the loud fans on 
some computers. Several factors should 
be considered when selecting a fan. Fans 
with the same airflow rating have 

(continued) 


IEW 86 


Profiles DOS application software and solves 


S Application X-VIEW 86 is a DOS software X-ray machine. 
^ $ X-VIEW 86 monitors intemal software operations 
X-VIEW 86 during execution to help you debug, test, port, or 
ы convert programs. X-VIEW 86 adds new features to 
^ v Debug to profile either your own applications 
software or top-sellers like 1-2-39. You get fast, 
DOS Debug reliable results. 
4, Real solutions to technical challenges. 
Save hours of time-consuming, tedious work using 
— — Жа data from X-VIEW 86's built-in reports that identify: 
в Execution hotspots = 1/0 port references 
X-VIEW 86 profiles the в Segment usage ш Interrupt calls 
execution of DOS software, «Memory map references s Instruction set usage 
ang displays information Report information is displayed on screen. And new 
needed to improve program breakpoint commands added to Debug stop а 
performance, identify program on: 
compatibility issues, and m 1/0 port references a Memory data 
pinpoint conversion в Interrupt calls references 
problems. Hardware and software ents. 
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X-VIEW 86 runs on the IBM PC and compatibles with 
DOS Debug 2.x or 3.x. Even if you use a different 
debugger, X-VIEW 86 turns Debug into your program 
profiler. And it's not copy protected. 


Priced at an affordable $59.95. 

Get a whole new outlook on your work with X-VIEW 
86, We've made it easy. Order today by calling 1-800- 
221-VIEW (in Texas, or outside the U.S., call 1-214- 
437-7411). We accept Visa, MC, DC, and AmEx cards. 
Or order by writing to: McGraw-Hill CCIG Software, 
8111 LBJ Freeway, Dallas, Texas 75251. X-VIEW 86 is 
just $59.95 plus sales tax and $3.00 shipping 
($9.00 outside the U.S.). Be sure to include credit 
card number and expiration date with mail orders. 
Orders paid by check are subject to delay. To order call 


1-800-221-VIEW 


2/3 McGraw-Hill CCIG 
ЕЛІН Software 


8111 LBJ Freeway, Dallas, Texas 75251 


X. VIEW 86 is a trademark of McGraw-Hill, Inc; IBM is а registered 
trademark of International Business Machines; 1-2-3 is a registered 
vademark of Lotus Development Corporation, 
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Now the biggest name 
in C compilers comes in a size 
eee can afford. 
Le 


Introducing Mark Williams’ $75 C compiler. Want to explore C programming for the first time? Or just 
on your own time? Now you can do it in a big way without spending that way. With Lets C. 

This is no little beginners model. Lets C is a powerful programming tool, packed with all the 
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang 
and thousands of professional programmers. The one that wins the 


Lets 6 


Mark Williams Lets C benchmarks and the reviewers’ praise: 
-DOS "Let's C is a thorougbly professional C environment loaded with tools and 
programming utilities. It is also another fine Mark Williams Co. product.” 
e Full Kernighan & Ritchie С —Christopher Skelly, Computer Language Magazine, ры 1986 
i = UNDE compatibility And now for more big news. Get our revolutionary csd C Source 
co 
Debugger for just $75, too. 
and complete libraries з 
е Small memory model Use this coupon Teg toll-free | You can breeze through 
" ful utilities 1-800-MWC-1700. In e 312-4 72-6659. Anatinae tae C елй 
including linker, = aj БЕЛЬЕ 
рагы нес дела лара ORDER NOW! 60-DAY MONEY BACK GUAR: ТЕЕ! | level ignoring clunky 
one-st i n т € y EC 
pr tail we 5 2 | Mark Williams Let's C | assembler code. 
E MicroEMACS full screen | Please send me: | Affordable, powerful, 
source — — copics of Lets C and —— copies of csd (C Source Debugger) Wi 
«fateris dozens of | а 575 each. (Ш residents add 7% sales tx.) | едит v — 
third party libraries C Check [C] Money Order ІП Visa, MasterCard or | - реді... ақау 
po | American Express | compiler at a price you can 
large = applications | мч nr handle. Get your hands on 
| | itnow 
Lets С ары Done on Ме | | 
ап IBM-PC/XT, по 8087. | E 
Program: Floating Point gr -—— C _ Mark 
from BYTE, August, 1983. | | Williams 
Exec Time in Seconds | Card #0. Exp. Pate —— o | | 
Į | 


Company 
1430 West Wrightwood 
Chicago, Illinois 60614 Inquiry 221 


MS 3.0 
© 1985 Mark Williams МІХ is a trademark of Bell Labs. 


markedly different amounts of noise, and 
fans in each standard physical size (boxer, 
miniboxer, sprite, etc.) trade airflow for 
silence. т many cases, computer fans are 
overspecified, and a quieter whisper-type 
fan can be substituted. 

The reduced airflow can be compen- 
sated for by putting internal baffles п the 
computer to ensure that fan air gets to 
the components rather than passing the 
nonelectronic areas of the cabinet. These 
baffles can be made of cardboard and 


obsolete 


VTRANS protocol with VMS™ RSX 11 ММ + RSTS/E" and 


UNIX" software. 


* Host data capture on PC with conversion to 
Lotus? 1-2-32 Symphony? and dBase® - 
• "Hot Key” toggle between host session and PC DOS. | 


Call us today at 212-777-6707 ext. 158. = 


Tiademarka DEC, УМЗ. АЗТВЕ. ЯЗХ!1 ММ +. 
Оки! Equipment Corp : Тааииик. Takironix, іле. 
Lotus. 1-2-3, Symphbeny, Lotus Development Corp : 
daas, Ashuon- Tete, UNIX, ATAT, Вой Laboratones 
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VTERM/220 
Quality makes 
all other DEC 
terminal 
emulators 


ASK BYTE 


are taped inside the computer with duct 
tape or a similar material. The most an- 
noying part of some axial-flow fan noise 
is the high-frequency noise peaks pro- 
duced by the blades crossing the motor 
supports. Centrifugal or tangential 
blowers are free from these peak fre- 
quencies and produce only white noise. 
This is much less annoying than the 
whine of a fan. These blowers are usual- 
ly larger than а fan, but since you are 
already considering external devices, you 


"When Teradyne's 
Financial Systems 
Group needed DEC" 


terminal emulation 


software we 
| chase VTERM." 


T e 


Over 35,000 demanding professionals, 
like Teradyne's Gregg Prescott, have 
recognized YTERM's superior quality. 
Now this same VTERM quality is 
available in Coefficient's powerful new 
emulator, VTERM/220. 

Features include: 

* Plug compatible VT220 emulation 
with 132-column support and optional 
Tektronix™ 4010/4014 graphics. 

* Extensive file transfer system 
offering KERMIT, XMODEM and our 


Coefficient 


Coefficient ems Corporation 
611 Broadway, New York, N.Y. 10012 


inquiry 73 


should fook at them. 

Other solutions include replacing the 
fan with a larger boxer-size fan of the 
whisper type. These rotate at about half 
the speed of smaller fans and yet pro- 
duce higher airflow. Adding a speed con- 
trol to the fan allows the speed to be 
reduced until an acceptable combination 
of airflow and noise is achieved.—Steve 


RGB To RF 
Dear Steve, 

Is there a relatively inexpensive device 
or kit available that converts the RGB out- 
put of the IBM PC color card to an RF 
signal so that the PC's color graphics can 
be displayed on an ordinary color TV set? 

| know there are modulators to translate 
the composite video output of the color 
card to an RF signal that will produce 
graphics in shades of gray on TV sets, so 
it seems that people would also be inter- 
ested in a device for translating RGB out- 
put to an RF signal. 

RONALD PANNATONI 
Morristown, Nj 


The composite video signal put out by 
the IBM PC Graphics Adapter Card con- 
tains color information. not just gray 
scale. If you modulate this signal and 
send it to a color ТУ you get a color ріс- 
ture. Modulators, such as the ones sold 
by Radio Shack and some computer 
stores, will do the job for you. 

The picture produced is satisfactory for 
noncritical graphics applications like 
games and marginal for text at 40 char- 
acters per fine. Text at 80 characters рег 
line іс readable on a black-and-white TV 
but shimmers awfully on a color TV. 
—Steve B 


CIRCUIT CELLAR 
FEEDBACK 


CLOCKS 
Dear Steve. 

As a result of reading your book Build 
Your Own 2-80 Computer, | have а few ques- 
tions regarding microprocessor clock fre- 
quencies. 

When using a Z80. which calls for a 
2.5-megahertz clock. how close do you 
have to be to that frequency? | have 
noticed that Z80As used in Sinclair com- 
puters are operated at 3.25 MHz, yet the 
280A is listed as a 4-MHz CPU. Is there 
ever a situation when the CPU should be 
operated at its listed frequency? What is 

(continued) 


Our Software Isn't Cheap. 
Just Inexpensive. 


Professional- 


Full- | IBM- 
featured Compatible level 
к биќ Yom 
rocessing 4 апа 
* Split Screen BA 2 tC = | Writes |-2-3° 
* On-line Help ANT E" o" ioe » 319) 
* Restore Deed BRIL 1, M МГ | Visions Area 
* File Conversion D * 15 Types of 
‚ Automatic Backup pt YON UN | 
• Extensive Printer | * 2 and3 Dimen- 
* Easy-to-use- * No Copy Protection 
manual | А 


Very Inexpensive. 


Even though you can buy both Leading Edge* Word 
Processing and the Twin Spreadsheet for a total of $99, 
it's not cheap software. 

Ӯ. - don't believe it, read the PC Magazine in which 

ing Edge Word Processing was named "Editor's 
Choice” After that, ask an experienced spreadsheet 
user if he or she can tell the difference between the 
Twin" and Lotus |-2-3*— which retails at $495. 

And if you still don't believe that the only thing cheap 
about our software is its price, then pick up the phone 
and place an order. Our software speaks best for itself. 

But do it before you consider any other software. 
You can't afford not to. 


Call 1-800-343-3436 for a dealer near you or to order direct. 
In MA call (617) 449-4655. 


Call Today Hours: Sunday | PM-6PM, Monday-Saturday 9AM-8PM 


N Leading Edge Software Products, Inc. 
h 4 Highland Circle Needham Heights MA 02194 
1-800-343-3436 іп MA (617) 449-4655 


Г] Yes! РИ take а Very Inexpensive Deal! Please rush me ____ sets of Leading Edge Word Processing and the TWIN NAD-7 
| am № Sivppet 


$99" 


шш шш на шыш шш шш на шш шш нас нә на o на на шш на 0 на ша шн 
© Leading Edge 1985. Leading Edge x à гё есы crademark of Laading Edge Products. Twin i а trademark of Mosaic Sokware. lnc. Lotus 1-2-3 4 a registered trademark of Louis Development Corp. 
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Inquiry 302 


CIARCIA FEEDBACK 


the clock signal used for, besides operat- 
ing the CPU and synchronizing periph- 
erals? 
CORTNEY E. SMITH 
Tuba City. AZ 
i Crystal specifications for a micropro- 
cessor or microcontroller chip are max- 
imum values. The Z80A, listed as a 4-MHz 
device. can be used with a crystal or 
other oscillator whose value is less than 
or equal to 4 MHz. Many system de- 
signers use a higher-value crystal frequen- 
су and divide it down to the required 
value For example а 12-MHz crystal 
oscillator may be divided down to 4 MHz 
through a couple of flip-flops connected 
as a divide-by-three circuit. The resultant 
4-MHz signal can then be used to drive 
a 280А. 

Typically, oscillator frequencies are 
based on system performance require- 
ments, the microprocessor or microcon- 
troller being used in the design. and 
other devices on the board that require 
an oscillator. Keeping these considera- 
tions in mind, a designer will often use 
a device at its listed frequency—it is most 
common. 

The clock signal found in all micropro- 
cessor and microcontroller applications 
is required to time events in the CPU. for 


„Т di. ! example. instruction fetches, decodes. 
a а aver and operations. The clock is also respon- 
ir : Чы 3 sible for generating device-select pulses 


andy LIPS (based on the microcomputer's output 

у = on the address bus) and reading and 
writing information from and to periph- 
eral devices like memories, КО ports. etc. 
A whole number used for the clock fre- 
quency Пе, 4 MHz) simplifies timing 
calculations but is not essential.—Steve 


ATARI! SOFTWARE 
Dear Steve. 

| read your article in the June 1982 BYTE 
about building an interface for the 
VP-1000 videodisc player. | enjoyed it a 
great deal, except that I'm not quite good 
enough to write the software required for 
the less hardware-intensive version. Do 
you know of any such software written for 
the Atari 800? | have versions of Dragon's 
Lair and Space Ace that | would like to re- 
Power protection for the most powerful micro- write with the controller in software. 
computer systems with peripherals is here, now, with HARRY BROWN 
the 400 Watt DataSaver Protect your investment, in Las Vegas. NV 
application software and hardware with reliable, 


continuous power. 90 and 200 Watt capacities and ; қ 
international models are also available. An Atari version of this software is 


probably out there somewhere. but | am 
unaware of anyone who has written the 
code. | can give you some basic guide- 


Cuesta Systems Corporation 1985. Made in U S.A 


3440 Roberto Caurt Write or call B05/541-4180 lines to help you write the code yourself. 
бап Luis Obi 4) А Ч 4 1 zip M inauiries invited yo ы 
dec epe aaa SMELL | but! suggest that you use the interface 


(continued) 
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HERE'S / REASONS WHY MICRO MART 
IS AMERICA’S PC SPECIALIST! 


LOW PRICES. Micro Mart specializes choose the right product at the right price. 
in giving you the best value on all your COMPLETE TECHNICAL SUPPORT. 
PC product needs. For pre-sale or post-sale advice, give 
QUALITY PRODUCTS. We've gota usa call. We're here to help. 


huge selection of national brand name CUSTOMER SATISFACTION. 
products. Computer systems, printers, per- It's made us famous. Drop in at one 
ipherals, and more! of our many store locations or give us a 


FULL SERVICE SALES. Our friendly, са! today. 
| knowledgeable sales staff will help you 


Shop us today and save on these specials... 


American АТ — Powerful AT 
performance for only $2,289! 
All the speed and power 
you need. Features full 


PC compatibility. 512K 
RAM memory. One 1.2 


ProLine XT — A complete system 
for only $995! 


Here's a system value that 76 
can't be beat. Features full 
PC compatibility. 640K RAM 
memory. One 360K half 
height floppy drive. Six 


expansion slots. Megabyte floppy drive. 
Monochrome graphics м Eight expansion slots. 
card and monitor. | —— | 


| Printer and commu- № 
nications ports, Clock/ 
calendar. Game port. 
MS DOS with GW 
BASIC. Enhanced. “= 
IBM-style keyboard. 
UL and FCC approved. Full 1 
year parts exclusive warranty. 
All systems built and | 
configurations! 


еее помо: 


d ШТ... 


Clockicalen. (en c ca 
dar. MS DOS. фа ата 
ULand ЕСС = 
approved. 90 day exclusive warranty. 


All systems built and № tested! Call for custom 
tested! Call for custom | configurations! À | A 


FREE! | ; REE! 


With the purchase of our 
ProLine XT | A This complete accessory pack: 
This complete accessory pack: 10 pk. | 10 pk. tpi quad density Maxell Diskettes. 


DS/DD Maxell Diskettes, SRW Media Storage 
Case. Six-outlet Curtis power strip with surge 
protection. Texwipe PC careware kit with anti- 

static solution and CRT cleaning fluid and 

wipes, Perfect Data 5\4” drive head clean- 
ing kit. ProLine XT dust cover, Total 
Retail Value — $89, 95! 


/ 


(404) 449-8080 (Нв Ж 
Only -800-241-8149 America' S РС Specialist 


Prices are subject to change withiut notice and are similar but mary vary at Micra Mart Retas Sores. Copyright 1906, Micro Mart, Inc. Technology Corporate Campus 3159 Campus Drive, Norcross, СА 30671 
Inquiry 234 ШІҮ 1980 = BYTE 97 


SRW Media КОБЕ Case. Жы Содан 
power strip with surge protection. Texwipe 
careware kit with antistatic solution and 

CRT cleaning fluid and wipes. Perfect 
Data 5%" drive head cleaning kit. 

American XT dust cover. Total — f 
Retail Value — $99,951 


inquiry 126 for End-Users. 
Inquiry 127 for DEALERS ONLY. 


LOOKING FOR 
“МЕТ” 
RESULTS? 


EARTH COMPUTERS 


EARTHNET-PC. m 


ЕААТНМЕТ-РС is the most flexible net- 
working card on the market. It has been 
designed for high ратио and 
maximum functionality. 


| EARTHNET-PC is ihe compatible with 
| SMC networking cards and runs popular 
networking software such as NOVELL's 
NETWARE, ViaNet, and TurboDOS, all of 
which support the new LAN Standard 
and DOS 3.1 record locking. 


EARTHNET-PC's 5-% inch card fits in 
any short slot of an IBM-PC/XT or com- 
patible system and uses advanced 
Token-Passing technology. Data trans- 
fers are made at 2.5 Megabytes per 
second. 


YOU CAN STOP SEARCHING...EARTH- 
NET-PC IS THE SOLUTION TO YOUR 
NETWORKING PROBLEMS! Order 
your EARTH-NET-PC today! Call EARTH 


COMPUTERS, the company that's set- | 


ting the standard for LAN standards. 


ATTENTION DEALERS! If you've been 
searching for ways to increase your 
NETworking profits, call EARTH COM- 
PUTERS and find out about our attrac- 
tive, profit-generating dealer program. 


P.O. Box 8067, Fountain Valley, CA 92728 
TELEX: 910 997 6120 EARTH FV 


(714) 964-5784 
Ask about EARTH COMPUTERS’ other 
fine PC and $-100 compatible products. 
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CIARCIA FEEDBACK 


Listing 1: A BASIC program to control a VP-1000 videodisc player. 


18 GOSUB 1000 
20 GOSUB 1008 
30 GOSUB 2000 
48 Х-РЕЕК (memory loc) 


50 IF (X AND 16)=16 THEN GOSUB 2000 ELSE GOSUB 1000 
60 IF (X AND a THEN GOSUB 2000 ELSE GOSUB 19000 


70 IF (X AND 4 


=4 THEN GOSUB 2000 ELSE GOSUB 1000 


80 IF (X AND ж THEN GOSUB 2000 ELSE GOSUB 1000 


90 IF (X AND 1 
100 GOSUB 1008 
110 GOSUB 1900 
128 END 

1000 OUT port #,@:FOR CT=1 TO 
1601 RETURN 

2000 OUT port #,1:FOR CT-1 TO 
2001 RETURN 


version in figure 5 of the article, as this 
will make the project easier to under- 
stand. We are causing the interface to 
output the pulse train in time with the 
serial output of the computer. That is, the 
output timing of the serial bits, and 
therefore their value to the videodisc. is 
totally controlled by the computer 
program. 

The software flowchart of figure 6 (left 
side) shows the concept. Essentially, this 
will be a subroutine to pass values placed 
т memory by the application program 
to the interface. As explained in the arti- 
cle. you will need to send 10 bits to the 
machine. the first three always having the 
values 0, 0, and І, and the last two always 
being 0. if the application program for- 
mats the five remaining bits into a stored 
byte in memory. you have all you need 
to begin. 

Simply put. the routine needs only to 
send an OUT instruction to the desired 
port address (the data sent is irrelevant). 
wait either 1.05 milliseconds (in case data 
bit= I) or 2.1 ms (in case data bit-0J. 
send the OUT instruction again, wait the 
appropriate time as determined by the 
bit value, and so on until the cycle has 
been completed 10 times. in BASIC, the 
routine might look like the program in 
fisting 1. 

The only remaining problem would be 
to assign the value to the FOR... NEXT 
loops. You could determine this using the 
timer found in your computer; just write 
a short program that prints real time, 
goes to а FOR. ..NEXT loop in which 
you vary the end value to vary the delay. 
then prints real time again. Since the 
value you are looking for is in the 
neighborhood of 0.10 second. this should 
help you find a value sufficiently close for 
this application. 


=1 THEN GOSUB 2000 ELSE GOSUB 1000 


determined value: NEXT CT 


(determined value*2):NEXT CT 


I have shown what is obviously an over- 
ly simplified, inefficient approach. How- 
ever, my aim was to provide enough ex- 
planation of the concept so you can 
easily adapt the premise to your ma- 
chine. The totally software-dependent 
approach is not easily undertaken unless 
you are comfortable with assembly lan- 
guage programming. but the concepts 
shown here can be applied to that proj- 
ect as well. 

I hope this has been some help to you. 
Good luck on your project.—Steve B 


Between Circuit Cellar Feedback, personal ques- 
tions, and Ask BYTE, | receive hundreds of letters 
each month. As you might have noticed, in Ask 
BYTE | have listed my own paid staff. We answer 
many more letters than you see published, and it 
often takes a lot of research. 

If you would like to share the knowledge you have 
on microcomputer hardware with other BYTE 
readers, joining the Circuit Cellar/Ask BYTE staff 
would give you the opportunity. We re looking for 
additional researchers to answer letters and gather 
Circuit Cellar project material. 

If you're interested, let us hear from you. Send 
a short letier describing your areas of interest and 
qualifications to Steve Ciara, PO. Box 582, 
Glastonbury, CT 06033. 


Over the years | have presented many dif- 
ferent projects in BYTE. | know many of you 
have built them and are making use of them 
in many ways. 

| am interested in hearing from ату of you 
telling me what you've done with these projects 
or how you may have been influenced by the 
basic ideas, Write me at Circuil Cellar Feed- 
back, PO. Box 582. Glastonbury. CT 06033, 
and fill me in on your applications. All letters 
and photographs become the property of Steve 
Ciarcia and cannot be returned. 


MICROSOFT LANGUAGES NEWSLETTER Vol.1, No. 7 
News about the Microsoft Language Family 


Microsoft' muMATH” used as a tool for teaching college calculus 

In the fall of 1985, Cornell University began using Microsoft muMATH in its sophomore level 
math course that is auque to over 500 students. be Richard H. Rand and his colleagues at 
Cornell have developed a series of computer lessons that introduce the students to the power of 
computer algebra. Dr. Rand says that without a powerful product like muMATH, “..the point of 
the problem can be lost in the detail of the solution? Microsoft muMATH makes it possible to 
... assign tough homework problems and to reinforce and clarify the mathematical principles with 
practice on the computer.’ 

The lessons involving muMATH include (a) an introduction to its symbolic capabilities, (b) solving 
differential equations, (c) computing Fourier series coefficients, (d) computing eigenvalues and 
ect, and (e) deriving Laplaces equation in orthogonal curvilinear coordinate systems. For 
additional information, see “Teaching Engineering Analysis Using Symbolic Algebra and Calculus? 
Engineering Education, November 1985. 

Microsoft muMATH is a symbolic algebra manipulation system. Calculations in typical scientific 
and engineering languages are arithmetic evaluations, requiring variables to have known values 
they can be used. In contrast, calculations in muMATH are algebraic evaluations, performed 
symbolically. “7” prompts the user for an input. “@ " identifies the answer determined by muMATH. 
The example shows how intermediate muMATH results can be used in later calculations. 


A> MUSIMP MATSOL 
LOAD (CALCULUS); 
EL:EXPAND ((107 —4 X^2 Y)°3); 
: 1225043—137388 Y Х^2-+ 5136 Y'2 X^ 4—64 Y' 35 X^6 
E2: DIF (LN COS(A 772),2); 
: —2 A Z SIN (A Z°2)/COS(A 772) 
Е1+Е2; 
: 1225043—2 A Z SIN (А Z2/COS(A Z^2)—137388 Y X^24-5136 Y^2 X^4—64 Y' 3 X^6 


T.N.T. Software Develops Low Cost— High Function Applications in Microsoft QuickBASIC 

Bruce Tonkin, president, says, “I wrote MY WORD!, a complete word processor with mail merge, 
macros, undelete, sort, calculator, and device-independent I/O, using the Microsoft QuickBASIC 
Compiler. I think Microsoft QuickBASIC is the best available language for any product needing 
dynamic character string operations. The new structured language features make for efficient, 
modular, and exceptionally readable code. Also, the Microsoft QuickBASIC Compiler takes advan- 
tage of the full capabilities of the latest versions of DOS. This increased efficiency can make the 
difference between a mediocre product and a good one, or between a good product and an out- 
standing one. I want to sell the а software І can. That's why I use Microsoft QuickBASIC? 

T. N.T. Software also distributes a spelling checker and sort utility routines written in Microsoft 
QuickBASIC. Source code is available. 


For more information on the products and features 
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discussed in the Newsletter, a ыч 
write to: Microsoft Languages Newsletter Microsoft C Compiler 
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 Microsoft COBOL 

Or phone: Microsoft FORTRAN 
(800) 426-9400. In Washington State and Alaska, Мо fana dieci 


call (206) 882-8088. In Canada, call (416) 673-7638. Wirasa Pascal 


Мой n » retrscrod trademark of Mictosoft Corporation. Microsoft QuickBASIC 
ATH =< 


Look for the Microsoft Languages Newsletter every month in this publication. 


AT LEAST FIVE MORE 
REASONS TO DUMP 
YOUR OLD PRINTER. 


If you think your old PC printer In fact, with normal care, it'll take 
is worth keeping, think ahead. you through 1990 and beyond without a 

Сап you depend on it to run five ^ single breakdown. 
or more years without fail? ! You see, the P2000 is 

Not likely. Which solidly built with precision parts 
is why you'll especially E throughout. Even its print head 
like the new Alps | pi (often the first thing to go in 
P2000" Dot Matrix ov a printer) has a life span of over 
Printer. = 200 million characters. 

It's not a bit like your old But you'll appreciate it for a lot 
printer. Or most new printers, for more than its reliability. 
that matter. For one thing, it's incredibly fast. 


P2000 Is a trademark of Alps Electric Co.Ltd. ©1966 Alps America. 


It prints drafts at 250 characters per For our brochure and the name 

second (cps). Memos at 125 cps. And of our dealer nearest you, please 

near letter quality documents at 50 cps. call (800)828-ALPS. In California, 
For another thing, it's truly versa- (800) 257-7872. 

tile. It prints everything from letters and The Alps P2000. 


graphics to 16-inch-wide spreadsheets. There simply aren't many things 
In a variety of type fonts and sizes. you can expect to outlast it. 
Whats more, its paper-saving push/pull Except, of course, the company 


tractor feed makes printing forms a snap. that created it. 
And naturally, it's compatible with ALPS 
all the most popular business software 

and PCs. 22 AMERICA 
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DIFFERENTIAL AND i 
DIFFERENCE EQUATIONS 
THROUGH COMPUTER 
EXPERIMENTS 

Hüseyin Koçak 
Springer-Verlag 

New York: 1986 

224 pages, $44 including disk 


THE C WIZARD'S 
PROGRAMMING 
REFERENCE 

W. David Schwaderer 
John Wiley & Sons 
New York: 1985 

200 pages, $19.95 


INTRODUCTION TO 
MACHINE AND 
ASSEMBLY LANGUAGE 
PROGRAMMING 

Philip [. Gust 

Prentice-Hall 

Englewood Cliffs, NJ: 1986 
42] pages, $39.95 


DIFFERENTIAL AND 
DIFFERENCE EQUATIONS 
THROUGH COMPUTER 
EXPERIMENTS 


Reviewed by Mark Bridger 


А “че with ап ІВМ PC-compatible computer and 
color board and an interest in differential or dif- 
ference equations should buy Huseyin Kocak's Differential 
and Difference Equations Through Computer Experiments. Both the 
book and its accompanying software are of the highest 
quality in terms of mathematical taste. pedagogical use- 
fulness, and professional programming technique. The 
package provides the software and explanation necessary 
to study equations approachable only by experts just a 
few years ago. 

THE SOFTWARE 

At the heart of Professor Kocak’s package is a program 
called Phaser, an "Animator/Simulator for Dynamical 


ILLUSTRATED BY CLAUDIA TANTILLO 


Systems." Phaser enables 
you to enter a system of dif- 
ferential equations or to 
choose an equation from a 
fairly extensive library of in- 
teresting and important 
ones. Phaser can then draw 
the vector field of the sys- 
tem and draw one or more 
orbits through initial points 
you select. Furthermore. 
the screen can be split and 
| different views can be si- 
multaneously plotted in the 
top and bottom halves. For 
example, the top half might 
contain the plot of the or- 
bit, while the bottom shows 
the plot of one of the vari- 
ables versus time. Another 
possibility is to have one 
window show the vector 
field, the axes, and the or- 
bits, while the other shows 
| actual numerical values for 
| the variables. 

This, however, is just the 
beginning. Many useful sys- 
tems are at least three- 
dimensional (satellites, for 
example). Their orbits can 
be quite complicated, in- 
| volving elaborate spiralings 

and oscillations through 
space. Phaser provides three-dimensional perspective and 
three axes for reference. You can rotate the entire plot 
arcund one or more axes to obtain better views of the 
Orbits; the perspective viewpoint can also be changed. 

Phaser also provides the option of displaying the Poin- 
care plane/map. Here, you select a plane in three-space, 
with one side determined as "up," the other "down." As 
an orbit is being drawn—in the top window, for instance—it 
may encounter the plane. If it encounters it while cross- 
ing from up to down, a point is drawn on the plane, which 
may be shown in the bottom window. A down-to-up en- 
counter results in nothing being drawn. To make things 
clearer, the section of the orbit lying “above” the plane 
(continued) 
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PROLOG 
APPLIED! 


The FIRST Interactive 
Prolog for the IBM 
and Macintosh. 


PROLOG/i 


À new ee ш 
Prolog for MS- | 
Upwardly compatible $6995 
with PROLOG V and V-plus. 


PROLOG/m 
Prolog for the Macintosh! 
Edinburgh syntax. 

Floating point $9995 
| math functions. 
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APPLICATIONS 
READY TO RUN 


NO PROGRAMMING 
EXPERIENCE NECESSARY. 


football handicapping. 
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TOYBOX $2995 


A collection of games and puzzles 
that make learning Prolog fun. 
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30 


99.95 129.95 
99 95 12998 


20 
119.95 14995 30 
129.95 189.95 50 


Interpreter plus... 
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Toolbox and Toybox 
NFL X-pert 
NFL Х-регі and 

Toolbox and Toybox 
BUY ALL 4 AND SAVE $50 
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Toolbox and Toybox $4995 
NFL X-pert and Toolbox er Toybox 6995 


BUY ALL 3 AND SAVE $20 Жж 


COMPATIBILITY 


Applications fully 
compatible with 
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and interpreters 
with Edinburgh 
syntox. 


SOFTWARE, ІМС. 
Г ша PHONE ORDERS: 1-800-621-0852 EXT 468 ша "1 
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is drawn in one color. while that below is drawn in another 
color. The Poincare plane turns out to have theoretical use 
in studying differential equations. Starting with a point on 
the plane, you can construct an orbit passing through it. 
hence a sequence of points, as described above. where 
that orbit encounters the plane. The nature of this se- 
quence provides information about the orbit. 

For complicated systems, the computation of solutions 
involves a lot of number crunching. Phaser comes with 
two versions: one that requires the 8087 numeric data- 
processing chip and one that doesn't. It is substantially 
faster to work with the 8087 version. Users should also 
be warned that Phaser will run only on a PC equipped 
with the IBM color graphics adapter. Clones of this board 
may cause problems. 

Phaser also lets you study difference equations. Briefly 
stated, a difference equation is a way of getting a sequence 
of points, where each successive point is obtained from 
the previous one by applying a fixed formula. You might 
write New Point = f(Old Point). The properties of the se- 
quence of points so obtained shed light on the function 
f. You will encounter phenomena such as "fixed points" 
P where ДР) = P, or "cycles" where ДР,) = Ps. ДР.) = 
Р,.... AP.) = P,. Differential and difference equations are 
related in many ways: The sequence of points provided 
by the Poincare plane's intersection with an orbit is only 
one example. Much of the terminology and many of the 
concepts are similar. Starting with a given point and ap- 
plying f over and over produces the "orbit" of P. As an 
aid in visualization, Phaser provides "stair-step" plots of 
the orbits. These display the graph of f and the line у=х 
and compute the orbit by alternately moving vertically to 
the graph and horizontally to the line. 

There are two very interesting questions you can ask 
about difference and differential equations. The first 15, 
If two initial points are close together. are their orbits 
necessarily close together? This is especially interesting 
in studying what happens to orbits as time becomes in- 
finite. The second question is, What happens to the solu- 
tions of an equation if some of its parameters (e.g., coef- 
ficients or exponents) are changed slightly? Study of this 
"bifurcation" question leads to very important applications 
to the study of pattern and shape formation in nature. 


HARD COPY 

The book begins with three chapters explaining the 
various topics I've mentioned. It is not a textbook, but 
it does review some of the theory from a modern and geo- 
metrical point of view. (Its elementary material is geared 
to the same audience as William E. Boyce and Richard 
C. Di Prima's Elementary Differential Equations. 3rd ed., John 
Wiley & Sons, 1977.) 

The middle third of the book contains detailed instruc- 
tions for using the Phaser program. This is extremely well- 
written documentation. with keystroke-by-keystroke de- 
scriptions of actual plots, demonstrating many changes 
of windows and viewpoints. 

The final section of the book, nearly 100 pages. is 

(continued) 
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devoted to descriptions of each of the equations in 
Phaser's basic library. These vary from the simplest linear 
systems encountered in an introductory course to systems 
that are the subject of current research. Attractors and 
"strange" attractors are pointed out, and each example 
is accompanied by actual reproductions of phaser plots 
and references to the literature. My only complaint is that 
these descriptions are little more than thumbnail sketches. 
The differential-equations beginner might want a few 
specific hints on how to get more informative plots, while 
the more advanced user might enjoy more background 
and mathematical “gossip.” 

The Phaser program contains a very useful feature that 
enables you to create lessons and slide shows. As each 
plot is created. all the data needed to recreate it can be 
stored in a disk file. Data for successive plots can be ap- 


| pended to this file. At any point you can retrieve this file 


and display the plots automatically by consecutively press- 
ing the space bar. This is an excellent way of preparing 
a demonstration or an exercise for students. 

The best teaching aids are tools that enable students 
to discover mathematics by experimentation. Furthermore. 
these tools must be powerful enough to solve interesting 
problems. Ideally, they should be useful and interesting 
to the introductory student as well as the researcher. Final- 
ly, they should be reasonably priced. This package fulfills 
all these requirements. 


Mark Bridger is associate professor of mathematics at Northeastern 
University (Boston. MA 02115]. 


THE C WIZARD'S PROGRAMMING REFERENC 
Reviewed by John D. Unger 


he C Wizards Programming Reference by W. David 

Schwaderer is not the sort of book you'd read during 
the evening in front of a fireplace, but you may want it 
nearby when you're writing C-language programs, 
especially if you are exploring some of the more esoteric 
features of C. It is the kind of book that should be included 
with every C compiler because it is a comprehensive ref- 
erence guide to the usage and syntax of the language. 


PORTABILITY A PLUS 
This book will not teach you how to program in C, but 
it can make you a better C programmer. It contains few 
examples of complete C programs. Most of the source 
code that is included consists of program fragments used 
to provide examples to key points in the text. Basically, 
the book is written for intermediate and advanced C pro- 
grammers. The authors approach assumes a fairly 
thorough understanding of C syntax, and he uses pro- 
gramming jargon frequently and without reference to ex- 
planatory material. it is a book to have ready when you 
are in the midst of writing a program and suddenly decide 
that you need a feature of C that you don't understand 
well or have never attempted to use before. The author 
(continued) 
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mending the correct software and 
hardware to meet their specific -— 
They also thank us for our same-da 
shipping! In addition to our own one 
ucts which —— the 8087 and 
80287, we stock the largest supply of 

specialized software available. For 
aie information call us at 


617-746-7341 


MegaPage™ Our Inte-Lotus EMS memory 
-— доп EMS board which comes with two 
ir hey т power drain CMOS 
RÀ installed Includes КАМ disk, print spooler, 
disk cacha, and EMS drivers For the IBM РС, XT 
and сотрайБМев..................... res $549 


MegaPage AT/ECC" EmMScardforthe PC 
AT and compatibles includes Error Correction Cir 
me With ECC, 11 RAM chips cover 256K sothe 
1-і арор errors With 1 e 

CMOS $ $799; with 3 m es CMOS M 2 
Optional serial/parallel daug terboard. ..$95. 
" Our disk utility which айт 
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord 
ingly. Solves the AT hard disk problem! ... $149 


DOptimizer" Optimizes the way your hard 


disk or stores its files. - accesses 
by recombining fragmented fi .... $49 
DCache" Our disk caching diim 


up your ИО by stor repetitively used tracks in 
memory. The amou me 
selected in 64 Kbyte banks ................ $49 


a MACRO/ DEBUG Contains all the 
eces needed for writing 8087/80287 i: 
code 4 & MicroWay's 87 EBUG debugger $1 


OBJ—ASM" Amultipass object module trans- 
lator and disassembler. Produces assemb E 
guage listings which include public symbo 

ternal symbols and labels commented with lan 
references. Idea! for patching object modules for 
which source is not available. ......... sere 9200 


87BASIC" includes patches to the IBM BASIC 
or MS Quick BASIC Compiler for USER TRANS 
PARENT 8087 support ides super fast рег 
formance for all numeric operations including trig- 
onometrics, transcendentals, addition, subtrac- 
tion, multiplication and division. ..... each $150 


87 BASIC/INLINE'" converts the output of 
the IBM BASIC Compiler into optimized 8087 
inline code which executes up to seven times fast- 

er than 87 BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments and can contain up to 64 Kbytes of 
code. This allows param greater than 128K! 
Requires the HBM IC Compiler Version 1 and 
a Macro Assembler. Includes 87 BASIC ... $200 

In London, please phone 223-7702 


Micro 
ау | | 
8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


NUMBER SMASHER/ECM" 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 
gives you 12 MHz speed in two modes: 
ТОАК or one megabyte of "Extended 
Conventional Memory” MEGASWITCH 
MMU and MegaDO software make it 
possible to run DOS applications with 
upto1015K using PC compilers, Auto 
CAD and Lotus 1-2-3. Does not D 

quire EMS software. Totally com 
ible ............ from $599 to $1 
Optional 8087-12.............. 1295 


8087 UPGRADES 


All MicroWay 8087s include a one year warranty, 
complete MicroWay Test Program and accurate 
installation instructions. 


8087 5 MHz................ $109 
For the IBM PC, XT and compatibles. 
8087-2 8 MHz ............ $149 


For Wang AT&T, DeskPro, NEC, Leading Edge 


80287-3 5 MHz ........ $179 


For the IBM PC AT and 286 compatibles. 


80287-6 6 MHz — $229 


For 8 MHz AT compatibles 


80287-88 MHz ........ $295 


For the 8 MHz 80286 accelerator Cards. 


МЕС V20, V3O ............... $16, $30 
64K RAM Set 150ns.............. ..$10 
256K RAM Set 150п5.............. $34 
256K RAM Set 120ns.............. $39 
128K RAM Set PC АТ.............. $49 


287Turbo" 10 MHZ Ii you own an AT, 
NO 286 or AT compatible, thisis the card you 
to get reasonable numeric performance. It 

— into your B0287 socket and includes a spe- 

ially driven 10 MHz 80287. The card comes in 
three configurations The IBM AT version includes 
a hardware RESET button ................ $450 


287 Turbo 8 MHz................... $369 


87/BBTurbo" isastubby card which includes 
a clock calendar and a speed controller which 
changes the speed of your motherboard from 4.7 7 
to 7.4 MHz Its use requires your PC to have а 
socketed 8284. Typical speed increase is 1.6 to 
2.0. The card overcomes slow hardware Бу slow 
ing up only when such ie en are 
running al full speed othe 
ОООЦОЛЬРЕОИҒЕ,..»>..->%»."еее:<-<-».. $149 
2Bb5TurboCache" This new MicroWay ac 
celerator uses 8K of cache memory and 80285/ 
80287 processors to provide an average em 
increase of 3:1 for LN AL ndi 2 Call 
specifications and benchm 


Call for our complete catalog of 
Software which supports the 8087. 
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TOTALLY ІВМ AT HARDWARE & SOFTWARE COMPATIBLE 
MOTHER BOARD 
80206 MICROPROCESSOR 

80287 COPROCESSOR (OPTIONAL) 
512K STANDARD MEM 
8-1/10 EXPANSION SLOTS 


DAIVE FORMATTED ACCESS 
MFG — CAPACITY — SPEED 
$588 21 

2.4388 . SEA/OCDC' 21 

...$ 89 4 
қам» 5149 


.-25188 


SUPER COMPATIBLE PC-AT MOTHERBOARD 


TOTALLY IBM XT HARDWARE & SOFTWARE COMPATIBLE 


POWER SUPP 
ғ 2.5M MULTEFUNGTON 
CARD (ОК)... 


640K MOTHER ren ОҚ). .....$108 
ч * MONOCHROME RAPHIC | SPECIAL THIS MONTH ONLY! 

PRINTER CARD................... .... 
D ——E o Ш 
“ӘБДІ САН nie % XT CASE (Flip Тор). 62000 
» GAME PORT БАЛЫҚ жекке; 135 WATT XT 


› EPROM WRITER CARD.. 74108 POWER SUPPLY... 


DISK р Al VE en fear Em REN AV 
54 CAN CO: 
14 HEIGHT DISK 
ОНМЕ (2+, 26). 911900 Ер A ДЕА EAD FROM DISKPAE QR. 
4 HEIGHT2C SUPPORT FOR 


315990 WRITER DEVELOPMENT ONLY 
x APPLE COMPATIBLE PRODUCTS * 


* APL lie + Compatible Mother е PRINTER САВІЕЗ..................... 13 
|; ———— * 80 COLUMN CARD FOR Il + ......$ 42 
* APL. ila + Compatible 80 Column » Disk Controller Card И + огНе.....5 39 


DISK DRIVE ... . 


216900 


Card wi64K Метогу........._... ..... $ 48  * 16K Memory/Language Card......5 29 

. pet Не + Case, Keyboard s Joystick H+ or Ме...................... $ 15 
К. за кеча rd We A а Reve $119 = Fancy Joystick Il + or tle............. $ 19 

° $5 $ IAL CARD. ....... $68 • Hall M Height om Drives Il + or 6.5118 
* APL. lle+ Replacement s Пе Drives.. 5138 

сарока ——Ó—— 58  *Super Cooling Fans ll» оге 524 
* APL. Пе Replacement Case.......$ 58 • APL. Video 7 AGB... ...9158 
Ы im Suppty (replacement sh 

И жог №) .. 


. E ue % Detachable Keyboard 


ре 9 y EE mm oy ЕСС 


БУВ Кр рум а ру eee 


а APL. i Replacement Case... 
s APL Il+ Replacement Keyboards 38 


а APL. |+ External Keyboard........ $ 79 

е -- Па гас. seara 

e EPFO е Water Card... Iesse md = 5 

. Р! 

“ GRAPPLER Compatible Printer 2e CASE & KEYBOARD 
ШЫЙ Pam, нышы Аи к= мік ЕҮР AD 


MAIL TO BTE Computers, Inc. 
14644 М. CAVE CREEK #6 е“ PHOENIX, AZ 755022 
OR P.O. BOX iade е PHOENIX, AZ 85046-0705 * PHONE (602) 867-8962 
MASTER CHARGE, VISA, ARE WELCOME. (3.9% C O.D ) $5 00 MINIMUM SHIPPING & HANDLING 
NOT RESPONSIBLE FOR TYPOGRAPHICAL ER . ALL PRODUCTS SUBJECT TO 
AVAILABILITY OR STOCK ON HAND. ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE! 
ALL SALES ARE CASH DISCOUNT PRICES! REFUNDS ARE CHEDITED ONLY 


Call TOLL FREE 1-800-233-6035 For Orders Only 
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emphasizes using C to write source code that is as por- 
table as possible. He demonstrates how to avoid syntax 
that is permissible but not robust. 

Schwaderer uses the proposed ANSI X3]11 standards 
as the criteria for defining usage. What this means is that 
the book describes the language with some extensions 
that are not considered in the standard developed in Brian 
W. Kernighan and Dennis M. Ritchie's The C Programming 
Language (Prentice-Hall. 1978). Therefore. in many ways this 
reference book is more up to date than other books in 
its description of the C language as it is implemented on 
the most recent versions of C compilers used on micro- 
computers. The author is careful to point out which pro- 
posed ANSI standards are not in general use. and he states 
in the preface that your compiler must remain your de- 
finitive description of the language. 


A NEW REFERENCE 

It is in his explanations of the more difficult to understand 
areas of C that the author shines. The sections on library 
functions related to file 1/0, structures and unions, and 
pointers are clear and complete. 

The relationship between arrays and pointers is par- 
ticularly important to programmers trying to get the most 
out of the C language. Schwaderer offers good examples 
of equivalent expressions for multidimensioned arrays and 
their members by using traditional subscript nomenclature 
as well as pointer variables. 

Many books on C tend to give only brief treatment to 
the C preprocessor and its directives. Although the pre- 
processor is not technically part of the C language. all the 
compilers | have used include such а capability. Taking ad- 
vantage of C's preprocessor can add a lot to your pro- 
gramming capability. and The C Wizard's Programming Reference 
stands out by giving a complete description of the pre- 
processor directives. The code fragments used as ex- 
amples in this section were particularly valuable to me 
because it seemed that time and again | would look at 
an example and find myself thinking. "Gee, that's a clever 
way to handle that problem or to write code that makes 
the program truly portable.” 

As befits a useful reference book. both the table of con- 
tents and the index are detailed and comprehensive and 
make it easy to find specific sections that deal with par- 
ticular aspects of the C language. A valuable asset to this 
book's utility as a reference is the presence of a remov- 
able, double-page-size. light cardboard reference card in 
the back of the book. The card contains a well-organized 
and complete summary of all of C's main features. As is 
true with any reference-type text. a certain amount of 
redundancy creeps in: | counted at least five separate 
places in the book where the author warns the reader 
about confusing the = and == operators. 


BEYOND APPEARANCES 

The author's style is generally terse and to the point, an 

acceptable approach to a reference-type text. But it does 

make the reading seem dry and academic. | do not want 
(continued) 
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* System Board Expandable to 640K 
* 256k Random Access Memory 
* 8 Expansion Slots 
* 360k Floppy Disk Drive 
* 135 Watt Power Supply 
RE мн № С, * 5150 Type Keyboard 

EM .. сала * Runs IBM PC Software 

— ——  * Опе Year Warranty* 
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* System Board Expandable to 1024K * System Board Expandable to 640K 
*512k Random Access Memory * Keyboard Selectable 4.77Mhz and 
* 1.2 MB High Capacity Floppy Disk Drive 8 Mhz Speeds 
* Combined Floppy and Hard Disk Controller * 256K Random Access Memory 
* 230 Watt Power Supply * 360K Floppy Disk Drive 
* Battery Backup Clock/Calendar * 135 Watt Power Supply 
* AT Keyboard * 5150 Type Keyboard 
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AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC TEX" — the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program ТЕХ. 


FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 
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WIDEST Range Of Output Device Drivers: 
e Epson FX, LQ e HP LaserJet* 
e Toshiba e Apple LaserWriter 
e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC TEX (not copy protected) includes the following: 

e Our specially written PC TEX Manual, which en- 
ables you to start using TEX right away. 

e Custom "macro packages" that provide formats 
for letters, manuals, technical documents, etc. 

® The ІКТЕХ document preparation system, a full- 
featured macro package for preparing articles, 
books, reports, etc., and ATEX User's Manual. 

е ЯМ5-ТЕХ, developed by the Amer. Math. Society 
for professional mathematical typesetting. 


Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


Laser printer, 
fonts & software 
from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512К RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal ТЕХ, Inc. 


20 Sunnyside, Suite Н, Mill Valley, СА 94941 (415) 388-8853 


This ad, with space for the photograph, produced by PC ТЕХ. 
Typeset оп the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


TEX i$ а trademark of the American Mathematical Society. Manufac- 
Lurere’ product names are trademarks of individual manufacturers. 
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BOOK REVIEWS 


to give the impression. however, that Schwaderer's treat- 
ment of the subject matter is not thorough. 

Some relatively minor things detract from what the 
author is trying to say. For example, while reading through 
the book, ! was frequently distracted by references to 
figures (usually fragments of source code) that appeared 
on a subsequent page and occasionally after the next ma- 
jor subject heading. Also, the figures in the book appear 
to have been constructed on a word processor screen 
using normal ASCII characters instead of having been 
drafted. As a result, some of the figures have an amateur 
look and are harder to read. 

The book's layout, lightweight stock, and coil binding 
all detract from its overall appearance, usability, and 
longevity. Fortunately. however, the book's content rep- 
resents a much better value than first appearances wouid 
lead you to believe 


[айп D. Unger (Р О. Вох 95, Hamilton, УА 22068) is a geophysicist 
for the U.S. government who uses computers to study the structure 
of the earth's crust in earthquake-prone regions. 


INTRODUCTION TO MACHINE AND ASSEMBLY 
LANGUAGE PROGRAMMING 
Reviewed by Larry G. Clark 


ntroduction to Machine and Assembly Language Programming by 

Philip Gust provides virtual machine simulators to assist 
the student. A simulator is provided for two machines (one 
uses a 16-bit word, the other a 32-bit word) so that you 
can immediately evaluate examples given in the text. 
Assemblers are provided for both machines as well. The 
assemblers and simulators are written in standard Pascal 
syntax to minimize the effort needed to adapt them to 
your compiler. The source code is listed in an appendix 
and is also available on an optional disk. The largest of 
five programs occupies about 40K bytes when the include 
files are taken into account. 

Instructors will find these training aids versatile because 
they won't succumb to hardware obsolescence. When your 
software is upgraded. you simply recompile the programs 
on the new machine, and class continues, If you want to 
add new mnemonics, you have the source code to the as- 
sembler and can make the modifications yourself. 


EFFICIENT INSTRUCTIONS 
Gust uses a simple instruction set for his first model, a 
16-bit machine with one accumulator. Twelve instruction 
types, such as LOAD, ADD, and MUL, work with the direct, 
indexed. indirect, and immediate addressing modes. The 
instructions are quickly explained so that you can begin 
immediately with examples that are always short and to 
the point. Dont let the small instruction set mislead you: 
Gust demonstrates a wide range of assembly language 
programming methods. such as loops. procedures, arrays. 
parameter passing by value and reference, and the use 
of pointers. Examples are given in Pascal source code 
(continued) 


The New $119 SummaMouse 
The power and reliability 
of an electronic mouse, 

for about 1/2 the 


Our new all electronic, optical 
mouse is an amazing engineering 
feat 


No Mouse is smarter. 
SummaMouse comes with built-in 
microprocessor controls and 
Microsoft® emulator driver/menu 
software to help you get maximum 
performance from both your mouse 
and your computer. 

Cursor movement, windowing 
and interaction with spreadsheet, 


software applications is a snap. For 
more sophisticated applications like 
CAD and workstation graphics, 


Two-way communication aids in the perform- 
ance of sophisticated graphics. 
SummaMouse offers diagnostics 
and full, two-way communications 
$0 you can program our mouse {0 
perform complicated tasks. 


the reliability of mechanical mice. 


©Summagtariiics Corporation 1996, All rights reserved 
Product trademarks аге of their respective companies 


graphics, general business and other 


Our electronic technology delivers 100 times | 


Mechanical MTBF” 1,500 hrs. pg 
"Mean Time Between Failure NL 


No mouse is 
more reliable. 
Unlike mechanical 
mice which are === 
susceptible to wear нен 
and damage, ош electronic tech- 
nology delivers 150,000 hours of 
maintenance-free performance. 
That's 100 times greater than the 
industry standard. 

No mouse is mightier. 


summa-Mouse offers а 
high resolution of 

100 lines per inch for 
smooth cursor control 
and performance; 3 ac- 
tion keys to program up 
to 6 functions; variable 
baud rates from 1200 
to 19,200 BPS and 

X Auto-Baud plus compat- 
ibility with over 200 
leading graphics and 
windowing software pro- 
grams, including ІВМ? 
Drawing Assistant? and 
Top View; '" AutoCAD, ™ 
VersaCAD™ and CADKEY;"" 
DR™ Series; Dr. Halo tl;™ 
GEM™ Series; GSS™ 


1-2-35 and VisiCalc;* 
| Microsoft® Windows and 


word processing programs. 
Electronic MTGF* 150,000 hrs. 
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Series; Imigit;" Lotus | 


Microsoft applications; | 
PC™ Series; and major 


Fb Geert 


Compatible with over 200 
leading software programs. 


Ж All this for only $119. 
аа " That's about half the 
price of other electronic mice and of 
mechanical mice which can't come 
close to the performance of 
SummaMouse. 

Why mickey mouse around with 
a more costly, less useful 
mouse. Contact your : 
dealer or Summa- 
graphics today for 
more information 


Piease send me more information. 
[]User — []GEM [) Dealer 


Application type?: 
Name 

Title к 

Сотралу 
Address 

City А 
State A 


Mall to: Summagraphics Corporation, 
777 State St. Ext., Fairfield, CT 


(203) 384-1344 
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With TeleVideo, 
you always settle for more. 
Up till now, with a mid-range 
budget, you had to settle for 
mid-range performance. And 


speed. There's even a high- 
resolution monitor for text 
and ЕС 

o make even better use of 
internal space, we socketed the 
TeleCAT-286 for one MB of RAM, 
and also included serial and 
parallel ports on the mother- 
board. As a result, we can still 


А performance atan XT price. 
Introducing the TeleCAT-286. 
_ $2995. Complete. 


give you three extra expan- 
sion slots. 

More Productivity. 
Using our experience in build- 
ing terminals and systems for 


a mid-range set of features. 750,000 users worldwide, we've 
= се гео desig ned a machine that's the 

, P t 1 i 1 1 
266" trom TeldVideo. An EM Oa л ergonomic. Va 
AT-compatible machine that чш. Оп ae | 
lets you settle foran entirely new Ѓогтахітит visibility we 
concept in medium-priced Dfthe three critical loci 
PCs: more. ing keys, 4й бу НЫ 

More Performance. | faa | = es 
The TeleCAT-286 retails for par eycaps on a high- 
$2995, roughly the same as a quality keyboard. LEDs on the 
But the similarity ends there. a footprint thats 28% smaller 
Instead of starting you offwith than the IBM AT's. So you get 
a stripped-down box, we've more of your desk back, too. 
loaded up the TeleCAT-286 with Find Out Even More: 
everything you need. Like a 1 (800) TELECAT. 
20MB hard disk. A 1.2MB Theres a whole lot more we could 
floppy. An Intel 80286 CPU that tell you about the TeleCAT- 
runs at either 6 or 8 MHzclock 286. Butit's an even better idea 

28% Smaller N == to get your hands 

Footprint: on it. So call us at 

What you do withthe S ] (800) TELECAT, 
rugs mete ЕЕЕ —— _ Dept. 208, and 
here, the TGleCAT-286. =a us well tell you the 
И | nearest place 
x i —= ou can try one. 


The TeleCAT-286. Our 
20MB version is $2995; 30MB, 
$3495. For high performance 
at a low price, don' settle 
for less. 


© TeleVideo 


Settle for more. 


TeleVideo Systems, Inc. 1170 Morse Avenue 
Sunnyvale, California 94088-3568 + (408) 745-7760 


$1986 TeleVideo Systems, Inc. IBM isa registered trademark of International Business Machines, Inc. 
Screen graphics by Chartmaster Decision Resources, Inc. 
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DeSmet C 
2-Ви Pointer 


tion 
still $109 


The editors' choice for fast compilation and execution. The 
price/performance winner in all major C benchmarks since 
1983. Includes Compiler, Assembler, Binder, Librarian, 
Execution Profiler and Full Screen Editor. Supports both disk 
and memory resident Overlays. Contains both 8087 and 
Software floating point support. Full STDIO library. 


now with 


Large Case Option 


Makes a great C Compiler even better. Adds 32-Bit Pointers to 
C88 so you can utilize all of vour PC. Groups scalar and static 
data for fast access. Supports the 088 debugger. 


Gain most of the benefits of an interpreter while losing none of 
the run-time speed of the C88 compiler. Display C source and 
variable contents during execution. Set breakpoints by function 
name or line number. Examine and set variables by name using 
C expressions. 


order direci from: 


C Ware Corporation 
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A. 
(408) 720-9696 — Telex: 358185 
We accept VISA, MasterCard & American Express 
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| mn IBS Corporation-professional quality and support 

| um 2700 E. Imperial Hwy., Bldg. A., Brea, СА 92621 

р | || To order an evaluation сай: (714) 579-0680, 579-0681. 
ИНИ 579-0692, TLX: 753197, & FAX (714) 579-0695. 
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BOOK REVIEWS 


alongside the assembly listing so that readers can better 
understand the algorithm. The author assumes you've had 
no more than a basic introduction to Pascal: a knowledge 
of any language would help you to understand the ex- 
amples. Gust drops the Pascal examples after you've had 
time to become proficient at reading assembly code. 

Examples demonstrate how to minimize the number of 
instructions used in branching and looping. Important con- 
cepts, such as arithmetic and logical negation. are in- 
troduced that reduce the number of branch test instruc- 
tions. The author also shows a compact arrangement of 
instructions to minimize the instruction count. But Gust 
disappointed me by not explaining how the initializer sec- 
tion. code body. and exit test arrangement were devel- 
oped. However, his examples are consistently written and 
easy to understand. 

FOR loops are written in assembly language using the 
precalculated "trip count" and "index" methods and are 
accompanied by an explanation of the circumstances that 
determine which method should be used. The WHILE. . . 
ENDWHILE and REPEAT. . .UNTIL loops are coded as 
well. These examples expose the student to the tasks that 
a compiler must perform and therefore serve as an intro- 
duction to later course work in computer science. 

Array manipulations are programmed in both one and 
two dimensions using both the row- and column-major for- 
mats. A good explanation of the "base-offset" address 
calculation model used in address calculations is an ex- 
cellent programming tool whose use is reinforced fre- 
quently. 


STACKS AND RECURSION 
Limitations imposed by the 16-bit machine's return ad- 
dress storage method are alleviated by introducing a 32-bit 
machine. This second machine is much more powerful. 
with multiple registers that can serve as indexes, accumu- 
lators, stack pointers, and a set of 30 instructions with six 
basic addressing modes. As with the 16-bit machine, the 
author first gives an invaluable explanation of data flow 
inside the imaginary machine as instructions are executed. 
Short examples of the assembler's syntax are provided 
as well. Register management is then introduced to show 
you how to use the wealth of power that eight 32-bit reg- 
isters offer. Even though the 32-bit machine readily sup- 
ports separate data and return stacks. Gust demonstrates 
how to use the return stack to pass data while holding 
return addresses. He presents several examples of recur- 
sion before going on to bit-manipulation techniques. 
Floating-point formats and floating-point algorithms give 
the reader a basic exposure to the concepts behind this 
aspect of programming. Although Gust shies away from 
a full discussion in this introductory text, he does men- 
tion advanced topics such as how to control rounding 
error. One point that was not explained regards format 
conversion between base 10 and base 2 floating-point for- 
mats. The topic was instead deferred to a homework ques- 
tion in the next chapter on character conversion and string 
manipulation. Incidentally, the author's treatment of strings 
, (continued) 
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, Consolidated Diesel, СОС, Crown Zellerbach, David Samoff Research Center, RCA Labs, Dunn & Bradstreet Computing Services, Ine., EG&G Washington, Defense Systems Division, Procter & Gamble, Riverview 


PC MAGAZINE said LOGIC-LINE™ ", . . comes closer to achieving its lofty aims than most other PC 
programs that claim to possess intelligence * What if you could do lightning-fast data retrieval, as well as 
nd possible points of logical correlation and inference from text and even numeric data? We'd like to 
show you the most remarkable Al software ever made available for the PC. 


WHAT IF YOU AND YOUR PG.. . ? |HOW LOGIC-LINE WORKS IMMEDIATE DELIVERY. 
€ Accountants: What if you could instantly | LOGIC-LINE can do direct retrieval of | MÜNEY-BACK GUARANTEE. 

search through all client tax returns, to test | data, or locate points of union within the con-| LOGIC-LINE can grow as you need its 
uniformity or solve a current problem? tent of data. Its mme goes clear back to | capabilities. For English-language text work, 
€ Attorneys: What if you could zap-search | some of the earliest work done by Norbert | LOGIC-LINE 1 is only $90. Add numeric 
al! your depositions, not only for obvious | Weiner at MIT, and by Alan Turing in the UK. | manipulation for an additional $35. and you 
references but for possible inconsistencies? іп a text search, LOGIC-LINE connects | һауе L OGIC-LINE 2 for $125 Add multiple- 
% Sales managers: What if you could | text references to search requests by first dis- | language capability for another 125 and you 
download selected customer reports from | carding certain noise words and then looking | have IC-LINÉ 3 for $150. The products 
your corporate mainframe to your PC, and | for patterns among key words. are not copy protected and may be returned 
project patterns and interrelationships? is is substantially beyond the type of | within thirty days for replacement or refund 
ө Doctors: Without pretagging ог searching your standard word processor сап | Upgrades from опе IC-LINE product to 
reengineering your existing patient history | do. What further distinguishes this from rou- | another are the difference in price, plus a $5 
database, what if you could query for possible | tine text searching is LOGIC-LINE's content | handling fee on all orders. | 
correlations between symptoms and other fac- | analysis of the meaningful data. You're poing to hear much of Thunderstone 
tors, such as age, race, seasons, etc.? LOGIC-LINE performs a proprietary | in the months to come. You're also going to 
@ Administrators: What if your PC could | mathematical transformation on the text, | hear howling, since we seem to have had the 
verify the consistency of all contracts? bypassing the need for a dictionary and the | same general effect on the AI Establishment 
ә Multinationals: What if you could verify | need to understand linguistics. The heuristics | as а full moon on a werewolf. Alas, our brand 
the accuracy of translations between all | are controlled by the human, who rejects and | of straight talk does set the soft sciences and 
Romance and Slavic languages, or add new | discards posed inferences, or who accepts and | pseudointelligencia to shrieking in the night 
phonetic-based languages to your system? — | thereby causes “matches” to be stored іп an | But what can we say, except that the emperor 
€ Writers: What if you could thoroughly | aggregate file. | is stark naked and should stop all that ргапс- 
analyze the style and thinking patterns of your] Most common text-retrieval systems | ing around. 

own favorite authors, and then use your sys- | achieve speed by building hashed files that are | What's beyond Thunderstone? Probably 3- 
lem to compare whether or not you could |significantly larger than the original This | dimensional pattern recognition and pack- 
duplicate style and thought processes? defeats the purpose of using micros ЮГ | аред logical cloning of great thinkers. 

ө Entrepreneurs: After obtaining specific | retrieval. LOGIC-LINE searches pro-| In the mean time, we trust you will be most 
time-series data from an information-retrieval | gressively faster, because it condenses the ini- | satisfied to experience LOGIC-LINE, from 
service, such as Dialog, what if you could |tial file being searched into a significantly | Thunderstone. ‹ 
instantly, irrespective of the data presentation | smaller hash file, which is then the object of 
format, correlate it with possible patterns in | future searches. 

commodity/stock prices and even speeches by | Thus, because content-based retrieval is 
federal policymakers? LOGIC-LINE's strong suit, it gives you the 
€ AI professionals: What if you could | opportunity to do automatic correlation of 
search and correlate possibilities for con- | numeric data, as well as text. 


version of any machine-readable data into MATHEMATICS TRANSCENDS 


meta-rules for input into currently available i 
expert system building tools, the best being THE VON NEUMANN MECHANISM 
from Teknowledge, in Palo Alto, CA? It's long been the fear of particle physicists 
e Information analysts (spook | thal wave mechanics took a wrong turn some- 
shops) What if your PC could mine raw | where, and that we missed an obvious solu- 
field data to distill intrinsic patterns and corre- | tion to the relationship between light, gravity 
late them with already-verified data? a a d is ae that 
е AI community took an analogously wrong 
THE BOTTOM LINE turn nearly forty years ago. 

In short, what if you could treat any text file| During World War II, the usefulness of a 
as if it were a customized expert system? What | given computing engine was proportional to 
if you could sift through numeric data for | its speed in calculating an artillery trajectory. 
inferences and correlations? What if you | Importance was also placed on using mathe- 
could cross- correlate files written in different | matical methods to break enemy codes. 
languages? Or add new phonetic-based lan-| Later, when computing power was no 
guages? All on your PC? Soon to be available | longer at a premium, the “soft” sciences took 
on the VAX (naturally at different р over language research, abandoning content 

In less than a year, LOGIC-LINE software | analysis as well as inference tracking through 
has become a unique piece of artillery for the | mathematics and pattern recognition. 
data-cracking arsenal. If you are competing | Thus, LOGIC-LINE is evolutionary, only 
against some of the people listed around this | appearing revolutionary when compared to 
ad, you should seriously consider a modest | the most recent Al developments. Mainstream 
investment in advanced AI technology. Those | AI just took an unfortunate tum at a critical 
Thunderstone customers surround more than | point in history. But the world is once again 
just this ad. ruled by disciplined mathematicians, not by | Call 216/449-6104 for more information, or 
Your bottom line is your bottom line. effete linguists peddling geekware. 800/621-5839 (800/972-5855 in Illinois) to order. 
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Please send me the following: 

C) LOGIC-LINE 1. the text-only versio $90 

Г) LOGIC-LINE 2, for text and numeric work: $125 

C1 LOGIC-LINE 3, for texi/numeric/multi-lingual work: 5150 

О The LOGIC-LINE disk tutorial lor 520. 

Г) COMPREHENSION?" an expert system for бекен де 
тен de c ager gamers ea rad wea : $50. 

ILATION™ а СА! program winch teaches problem analysis 

and accelerated learning techniques: $75 

US residents should include $5 for handhng and shipping, while 

CY 7n etd Ohio residents piease include 
sales tax. 


$  ÁB Teta amount enciosed/authorized. 
O My check is enclosed. 
[3 Please bill my С) VISA’ C MASTERCARD. 


Б.ж | 


THUNDERSTØNE.. 


Lightningsmiths of the 
New AI Establishment 


РО. Box 839 ® Chesterland, OH 44026 


Aerospace Corporation, Aramco (Saudi Arabia), , Arthur Andersen, AT&T Information уметь, Board of Trade af the City of Chicago, Bocing Acrospace Ca., Canadian Dept. of Defeasc, Chevron Research, Ciba- Geigy, CIGNA. USC, Collins General Avaimtion Di 


* January 14, 1986, page 140. Copyright © 1986 by Thunderstone. LOGIC-LINE I7 LOGIC-LINE 27* LOGIC-LINE 37" COMPREHENSION" and ASSIMILATION™ are trademarks of Thunderstone, a divixion of 
Expansion Programs Iniemational, and require a 128K ІВМ PC or compatible with al least onc disketi: drive and run under MS/DOS 2.1 and up. TRBA Adv. 
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ONE SIMPLE QUESTION 
CAN MAKE YOUR PC CLONE 
A GOOD INVESTMENT... 


1$ the power supply a FORT RON®? 


Your PC represents a substantia! investment, it does not 
make sense to risk costly downtime or system faliure due to 
the use of a so called "BARGAIN" power supply. 

At Fortron we insist on quality and reliability that is what 
eamed us a full LLL. rating, and why we feel confidence іп 
offering our warranty. as well as technical support. 

Invest in the best and you will be delighted at how Ше it 
cost to be powered by FORTRON? 


PROFITABLE DISCOUNT PRICES 
FOR DEALERS & SYSTEM 
INTEGRATORS AVAILABLE! 
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РС АТ (200W) 
$189.00 


SIDE SWITCH PC XT 
150W МАХ. REAR SWITCH [130W/ 
$129.00 $109.00 


© ULL. recognized. file E-10115(s| 
* Meet European safety spec. 

e 115/230 AC convertible 

* Low noise DC fan 


в OVP OCP. short circuit protection 

* 18M® standard pin-out or Faraday 
Type pin-out selectable 

© 10% 24 hrs burn-in, 100% pre- 


ә Goad for up-grading PC or shippung test. One full year 
placement то onginat PC wanay. 
power supply * Meet FCC class B. 


BÉroRrTRON ORDERS ONLY: |800) 821-9771 
3225 SELDON CT. IN CALIF.: [415] 490-8171 
FREMONT. CA 94538 TELEX: 559291 FORTRON U.D. 
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BOOK REVIEWS 


is straightforward and carefully avoids algorithms that are 
dependent upon the character code being used. Charac- 
ter packing. string concatenation, and character-to-number 
conversion techniques are demonstrated. 

А short chapter on machine I/O discusses keyboard and 
display communications so that the reader can evaluate 
a sample program that simulates a four-function calcula- 
tor. Disk I/O is discussed іп an elementary manner that 
includes sample assembly language program code. Inter- 
rupts are briefly mentioned as a useful tool in doing IO. 

A discussion of multiple-precision arithmetic is not pos- 
sible because neither of the virtual machine models of- 
fers a carry or overflow flag. This is the only major omis- 
sion | found. 

| had to complete this review without spending a lot of 
time with an executable copy of the assemblers and 
emulators. Because a disk with simulator and assembiy 
language programs in Pascal for the ІВМ PC (for an addi- 
tional $24.95: ISBN 0-13-486432-8] arrived at the last 
minute, | did take a little time for a cursory examination. 

| could not resist adapting the one-address assembler 
to my Turbo Pascal compiler's syntax to learn what must 
be done to get the software running. 1 had to change a 
few conflicting keywords and remove the only GOTO state- 
ment used. Instructions on how to prepare the source for 
compilation is given in the appendix and involves merging 
text files. Though | was largely successful, the assembler 
recognized mnemonics but not pseudo op codes. | may 
have induced this problem by making keyword changes. 
! was rewarded with a compiled program that occupied 
about 25K bytes. Although I have not tried the other three 
programs, | am reasonably confident that my compiler will 
compile them also. [ do, however, have reservations about 
assembling large examples, as the assembler may demand 
more dynamic storage than Turbo Pascal can provide. 


SUMMARY 

The author clearly explains assembly language program- 
ming using basic instruction types. The virtual machine 
models use simplified yet capable and realistic instruc- 
tion sets to confirm that many instructions go unused 
because they are seldom needed. The instruction count 
reduction also allows the reader more time for learning 
programming techniques by requiring less time to learn 
how they operate. Although he does not address inter- 
rupts or hardware details, | still recommend that the book 
be considered for use in engineering courses where as- 
sembly language programming is taught. 

This book provides more than just an explanation of 
assembly language programming: It offers an introduc- 
tory glimpse of more advanced programming challenges. 
Gust introduces programming functions such as variable 
storage allocation and describes simple aspects of code 
generator optimization. N 


Larry С. Clark (8103 Thornewood Dr., Hixson. TN 37343) works 
as an electrical systems engineer and teaches after hours at Chattanooga 
State College. His interests include computer language development. 
control applications, and robotics. 


Powerful MS-DOS Software. 


For the IBM®-PC, XT, AT & others with generic MS-DOS/PC-DOS 2.0 or higher. 


Whether student, teacher or professional programmer, 
this is the one you've heard so much about. 

It's easy to use. Compiles 5000 statements on a 128K 
machine. 

170 clear error messages, l.e. DATA-NAME IS 
MISSING OR MISSPELLED. 

Distribute your object code programs royalty free. 
Small object code programs conserve disk space. 
Fast compile times to increase programmer pro- 
ductivity. Over 25 times faster than one compiler 
costing $995! 

You get a diskette and 213-page manual with lots of 
examples and 16 complete COBOL source code 
programs. $39.95. 


Also available: COBOL Application Packages, Book 1 $8.95. 


UTAH 
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TM 


14-digit precision, BCD math, no round-off errors 

with decimal arithmetic for business and floating point + 63 
- 64 for scientific. 

А very nice TRACE style debugging. 

Arrays up to 8 dimensions and 64K strings. 

External procedures and functions with dynamic 
auto-loading. 

One-step compile, no assembly or link required. 

You get a 132-page manual and diskette. $39.95 


UTAH 


PILOT 


D Perfect for industrial training, office training, drill 
and testing, virtually al! programmed instruction, word 
puzzle games, and data entry facilitated by prompts. 

О John Starkweather, Ph.D., the inventor of the PILOT 
language, has added a built-in full-screen text editor, 
and much more. 

С Meets all PILOT-73 standards for full compatibility with 
older versions. 

О You get a diskette, 125-page manual and ten useful 
sample programs. $39.95. 


Also still available for Dit machines with СР/МФ is our world famous 
Nevada Software Series used by 50,000 customers in 40 countries. 
These include Nevada COBOL, Nevada FORTRAN, Nevada PASCAL, 
Nevada PILOT, Nevada BASIC and Nevada EDIT. $39.95 each. 
Satisfaction guaranteed. If for any reason you're not completely 
satisfied, just return the package within 15 days in good condition, and 
we'll refund your money. 

IBM #3 a registered trademark of International Business Machines Corp. 
CPIM is a registered trademark of Digital Research. MS is a trademark 
of Microsoft Corp. © 1985 Ellis Computing, Inc. 
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FORTRAN IV based upon ANSI-66 standards. 
Very fast compile times and easy to use. 

IF.. THEN .. ELSE constructs. 

Chaining with blank and named common. 

Copy statement. 

ENCODE and DECODE. 

Free-format input and output. 

A very nice TRACE style debugging. 

150 English language error messages. 

You get a diskette, and 223-раде manual, $39.95 


UTAH 


EDIT 


[1 Acharacter-oriented full-screen video display text 
editor designed specifically to create COBOL, 
FORTRAN and PASCAL programs. 
О Only requires 15K disk space so it can fit on the 
same disk as your compilers. 
О Completely customizable tab stops, default file 
type, keyboard control key layout and CRT by menu 
selection. 
L] Diskette comes with easy to read 58-page manual. $39.95, 


UTAH 


BASIC 


This interpreter has a built-in full-screen editor. 
Single- and Multi-line user definable functions. 
BCD Math- no round-off errors. 

Full Matrix operatlons. 

You get 220-page manual and diskette. $39.95. 


Handling/Shipping: No shipping charge within US. Overseas 
add $10 for first package, $5 each additional. Checks must be 
in US Dollars, drawn on a US bank. 


Utah Software requires 128K RAM and PC-DOS or MS-DOS 2.0 or higher. 


HOW TO ORDER. Send check or топву order to Ellis Computing, Inc. 
with ViSA or MASTERCARD order by phone. Sorry no COD's. 
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Ellis Computing, Inc. 
5655 Riggins Court, Suite 10 
Reno, Nevada 89502 


Phone (702) 827-3030 
SINCE 1877 => 
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EVENT 
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july 1986 


NETWORKING IBM PERSONAL 
COMPUTERS AND COMPATI- 
BLES, Dallas, TX, and Salt 
Lake City, UT. Center for 
Advanced Professional 
Education, 1820 East Garry 
St. Suite 110. Santa Ana, 
CA 92705. (714) 261-0240. 
July 


Rocky MOUNTAIN INSTITUTE 
OF SOFTWARE ENGINEERING 
1986 SUMMER PROGRAM. 
Boulder, CO. rMise, PO. Box 
3521, Boulder, CO 80303, 
(303) 499-4782. July 


UNDERSTANDING AND USING 
THE IBM PC AT & PC AT, 
various sites throughout the 
U.S. The American Institute 
Inc.. Carnegie Building, 55 
Main St. Madison, М) 
07940, (800) 822-2473; in 
New jersey, (201) 966-1134. 
July 


SUMMER INSTITUTE ІМ COM- 
PUTER SCIENCE, Tyngsboro, 
MA. Wang Institute of 
Graduate Studies, Tyng Rd., 
Tyngsboro. МА 01879. (617) 
649-9731. July-August 


TELECOM PACIFIC "86: ASIAN 
REALITIES FOR USERS AND 
SERVICE PROVIDERS, Hong 
Kong. Pacific Telecom- 
munications Council, 1110 
University Ave.. Suite 308, 
Honolulu. HI 96826, (808) 
941-3789, Шу 3-4 


AUSGRAPH 86: INTERNA- 
TIONAL COMPUTER GRAPHICS 
CONFERENCE & EXHIBITION, 
Sydney. Australia. Ausgraph 
86 Secretariat, PO. Box 29, 
Parkville, Victoria 3052, 
Australia, telephone: (03} 
387 9955: Telex: АА 33761. 
july 7-11 


SIMULATION TECHNIQUES FOR 
PERSONAL COMPUTERS. 
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Washington, DC. Continuing 
Engineering Education Pro- 
gram, George Washington 
University, Washington, DC 
20052. (800) 424-9773: in 
DC. (202) 676-6106; in 
Canada, (800) 535-4567. 
July 7-1 


PC Expo. Jacob К. lavits 
Convention Center, New 
York, NY. PC Expo, 333 
Sylvan Ave, Englewood 
Cliffs, М] 07632. (201) 
569-8542. July 9-11 


CRITERIA FOR NEW PRODUCT 
Success, Madison, WI. 
Gregg Johnson. Department 
of Engineering Professional 
Development, University of 
Wisconsin-Madison. 432 
North Lake St.. Madison, Wl 
53706, (800) 262-6243: in 
Wisconsin, (800) 362-3020. 
July 10—11 


DBASE It] ву Арам GREEN. 
Seattle, WA. Software In- 
stitute of America Inc.. 8 
Windsor St. Andover. MA 
01810. (617] 470-3880. 

Ішу 14-17 


THE STEPS CONFERENCE: 
SOFTWARE TRENDS FOR EX- 
ECUTIVE PLANNING AND 
ЭТВАТЕСУ, Boston. MA. Soft- 
ware Institute of America 
Inc., 8 Windsor St, Andover, 
МА 01810, (617) 470-3880. 
July 14-17 


GOVERNMENT COMPUTER 
Expo86. Sheraton Washing- 
ton Hotel, Washington, DC. 
Government Computer 
Expo86, 1620 Elton Rd.. 
Silver Spring. MD 20903, 
(301) 445-4400. July 14-18 


DESIGNING EFFECTIVE 
MANUALS: STANDARDS AND 
PROCEDURES/GRAPHICS, New 
York, NY. Comtech Services 
tne., 133 South Van Gordon 
St., Suite 206, Denver, CO 
80228, (303) 986-9534. 

July 14-18 


BUYING AND SELLING RIGHTS 
TO SOFTWARE, HARDWARE. 
AND SERVICES. Anaheim. CA. 
Data-Tech Institute, Lakeview 
Plaza, РО. Box 2429, Clifton, 
М] 07015, (201) 478-5400. 
luly 15 


1986 ASME INTERNATIONAL 
COMPUTERS IN ENGINEERING 
CONFERENCE AND EXHIBI- 
TION, Hyatt Regency Hotel. 
Chicago, 11. American Soci- 
ety of Mechanical Engineers, 
345 East 47th St., New York. 
NY 10017, (212) 705-7788. 
july 20-24 


INTRODUCTION TO LOCAL 
AREA NETWORKS, Washing- 
ton, DC. Chip Blouin, Con- 
tinuing Engineering Educa- 
tion, George Washington 
University. Washington. DC 
20052. (800) 424-9773; in 
ОС, (202) 676-6106; in 
Canada, (800) 535-4567. 
July 21-22 


HANDS-ON TROUBLESHOOT- 
ING. Washington, DC. The 
American Institute Inc. 
Carnegie Building, 55 Main 
St.. Madison. М] 07940. (201) 
966-1134. July 21-23 


SYMSAC "86; THE 1986 
ACM-SIGSAM SYMPOSIUM 
ON SYMBOLIC AND ALGE- 
BRAIC COMPUTATION, Univer- 
sity of Waterloo, Ontario, 


IF YOU WANT your organization s public activities listed in BYTE s Event 
Queue, we need to know about them at least four months in advance. Send 
information about computer conferences, seminars, workshops, and courses 
to BYTE. Even! Queue, One Phoenix Mill Lane. Peterborough, NH 03458. 


Canada. Prof. Richard 
Fateman. EECS Dept. 573 
Evans Hall, University of 
California, Berkeley, CA 
94720. |415) 642-1879. 
July 21-23 


FouRTH INTERNATIONAL CON- 
FERENCE: THE FUTURE OF 
OPTICAL MEMORY TECH- 
NOLOGY, Hyatt on Union 
Square. San Francisco, СА. 
Technology Opportunity 
Conference, PO. Box 14817, 
San Francisco, СА 94114-0817, 
(415) 626-1133. July 22-24 


MICROCOMPUTER-BASED 
COMPUTER-AIDED DESIGN 
DRAFTING, Worcester, MA. 
Kathy Shaw, Office of Con- 
tinuing Education, Higgins 
House, Worcester Poly- 
technic Institute. Worcester, 
MA 01609, (617] 793-5517. 
Ішу 24-25 


PERSONAL COMPUTER INTER- 
FACING FOR SCIENTIFIC IN- 
STRUMENT AUTOMATION, 
Blacksburg, VA. Dr. Linda 
Leffel. CEC. Virginia Poly- 
technic Institute and State 
University, Blacksburg. VA 
24061, (703) 961-4848. 

july 24-26 


SCSC "86: 1986 SUMMER 
COMPUTER SIMULATION CON- 
FERENCE, MGM Grand Hotel. 
Reno, NV. The Society for 
Computer Simulation, PO. 
Box 17900, San Diego. CA 
92117. (619) 277-3888. 

July 28-30 


TEACHINC COMPUTERS AND 
THE HUMANITIES COURSES. 
Poughkeepsie. NY. Elle Gohl, 
Workshop Coordinator, 
Department of Computer 
Science, Box 252, Vassar 
College. Poughkeepsie, NY 
12601, (914) 452-7000, ext. 
2430. July 3I-August 2 m 


7 Тгар Falls Rd. 
Shelton, Connecticut 06484 


AT LAST, A 
FASTER PC 
AT A BETTER са 
QI ЧИТ ғ“ 
РНІСЕ! ЖЕТІ i 
ш RUNS ALL MAJOR m AT STYLE KEYBOARD. 
SOFTWARE WRITTEN FOR m 200 WATT POWER SUPPLY. 
THE IBM РС" AT,” ш 8 EXPANSION SLOTS 
AND COMPATIBLES. ш MS DOS 31; USERS MANUAL, 
ш 8 MHZ SYSTEM UNIT AND 2 YEAR LIMITED 
[6 MHZ SYSTEM UNIT WARRANTY INCLUDED. 


ALSO AVAILABLE]. m TWO SERIALS AND ONE 
m 640 KB MOTHER BOARD PARALLEL PORT 


INSTALLED AND TESTED. — & CLOCKICALENDAR WITH 


= 12 MB AND 360KB 
FLOPPY DISK DRIVE. COMBINED HOPPAR 
[PRODUCED BY MAJOR INDUSTRY" DRIVE CONTROLLER CARD 
CALL TOLL FREE 
OVER 3096 FASTER 1-800-382-2242 
THAN THE IBM PC-AT "" CONNECTICUT ORDERS 


$1945.00 “ыта 
SIMPLY THE "EST 


Software Turbo 188 is а 
EM FC, A РС, AT e are trademarks of ВМ Corpo 
WITH PURCHASE RECEIVE AN ADOITIONAL 2% DISCOUNT ON ANYTHING ELSE WE SELL FOR А FULL YEAR. 
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Simply put: THE "highest quality and 
best value in computer products anywhere. 


"HE “MODEMS 
REESE M JD EMS 


10096 Piers: compatible 


Жы ЕХ Д 
К THE" commitment to our [a | — 1200 COM EXTERNAL 
ры 5 customers is compatibility, E Xs, This self-testing 1200 BPS modem comes 
= чау, value "ЕЕ! with auto answer,auto dial, auto redial and 
"WA .. ná support fee | a built-in speaker. Reil Price $275.00 


THE " backs 
every Ap with a 


= J 
DAY 


THE "20MB HARD DISK 


Featuring a 20MB half height 

ІВМ “РС compatible internal disk drive, 
controller card, connecting cables and 
installation rnanual. решен Price 5675-00: 


- ONEY BACK 


"UARANTEE 


| 
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THE “MULTI 1/0 
| Feature for feature, THE™ matches 


| аы E | the АЗТ" ИО + and comes up a winner, 
THE" MULTI 384 | with serial/parallel and game ports 


This multi-function card features THE "1200 COM INTERNAL standard, (a second serial port 
0-384K memory, а parallel printer рог, | Features auto answer, dial and redial, with | optional), a clock/calendar, RAMdisk 
a serial port for communications, a built-in speaker, RS 232-C serial port and print spooler. вези Price $110.00 
a clock/calendar with battery backup, and PC Talk ПІ. воми Price $255.00" д E 3 
and a software bonus that includes ДЕ а кч 
RAMdisk and other utilities. пеші 5155.00 dami & J 10 nn" 

ғ Ж y^ g Е ce an an Фф шм % 


7 Г бего ЫЎ ЫЈ THE "2400 COM EXTERNAL 

Spes Wholesale Price Eight times the speed of a 300 BPS unit 
makes this 2400 Baud modem truly 
affordable, and we've made it truly 
compatible. With auto answer, auto dial, 
auto redial, and a built-in speaker with 

| volume control. Retail Price $519.00 


Special C ^ 2” y" 4 % ) ж 
Wholesale .. % 2 б. Ж 4 P d 
Price фу” & , / ’ © Чу чы —— Ұлысы —— 
ri = a THE "2MB ВАМ 
THE "COLOR CARD This monochrome graphics card with 2MB's of expanded memory. Enough to 
100% compatible with the -BM'"coloreard | Printer port features 100% ВМ" ап | rum memory intensive software such as 
with display modes of 80x25 alphanumeric Hercules" compatibility, at a fraction of | Framework, Symphony and Microsoft" 
and 32 x200 graphic. rean Price $105.00 their Prices. Бегей Price $155.00 Windows. Retail Price $225.00 
== 260.00 CT 2 ПОХ me OF 209 M )* | 

THE “576К MEMORY + > 2 | iY, Price Su x. ME ыў e ЫЎ Us 


Supports 0-576K of available memory and is 
compatible with all ІВМ" PC's. Retai Price $88.00 


wie € $37 20° 
| - | атм 
THE" PRINTERPACE 
Supports all text and graphics features 


and is fully compatible with third party 
software. Retsil Price $29.00 


wt Ig Ent 


Price ЧУ’ db uet we Sm 


THE “EGA PLUS 


With 256K and parallel port is ideal for 
high resolution graphics display of 
Microsoft Windows, " AutoCAD, “and 
other graphic software. IBM™EGA 
compatible. вели Pnce $485.00 


— E. " — 


“АП Items Subject to Availabifity— Members | а Uarriman and E. "n 
Ә% Over Wholesale Prices Flan Shipping = 1 Thor npso оп, Harriman and Ed warc ds Comp пег 


“ TM 
Thompson, Harriman and Edwards 


Computer Products Company Ltd. 


THE "PC-- COMPUTER 


THE" PC + is compatible with all 
business, professional and personal 
software written for the ІВМ "РС. It will 
also enhance your productivity with its 
ability to switch to an 8 megahertz clock 
rate, enabling you © run your software 
twice as fast as the ІВМ ™ PC. THE"PC + 
also comes standard with an "AT" style 
keyboard, correcting the inefficiencies 
found by IBM "on their regular PC 
keyboard. 640K standard on the mother 
board will allow you to run memory 


THE MOST INCREDIBLE = 
LIMITED TIME OFFER ІМ _ 
COMPUTER HISTORY, FROM 
ІНЕ “and PC NETWORK... - 


intensive programs such as Lotus 1-2-3, Р “ГЕН Э ЕГЧ TM « а и = f 
DBase lll and Framework without adding ' | | 45-ы | | — a 
extra memory cards. Plenty of power, = n ao 

| with a 135 Watt source and JU. 
[ots of room for expansion | ч 


with 8 card slots is also 
standard. Base unit 
includes: 640K RAM, 
Computer with 

One 360K 54" Floppy 
Drive, Dual Turbo Clock 
Speed, 8 Expansion 
Slots, 135 Watt Power 
Supply, "AT" Style 
Keyboard, Full 

] Year Warranty 

and 45 Day 

Money Back 

Guarantee! 

Retail Price $829 00 


compatible, | 
360K 5.25" 
Dísk Dríve, 
Turbo Speed, 


“АТ” Styl e 4 
Keyboard | 


$4 6 9 . 0 0 ы 


Special Wholesale Price 
| | | | й ғ РЕ Е. " E 6 | ] F { 77 ж” - х c AM im PS 
: i | . | в А j 1 L d А» “ | pt ™ | Р 3 27 2 Mz F N ` 1 E At 
is EN < n ч aem F | ғ | Қ ‚у i . , в p 
All peces in this ad are wholesale - PC Network 4 | Fy | | d \ Р l Р | 4 ct 
Member pay v Ноева! + £94 апе shipping. 2 4 | ! ET [ j d y 
- айы > = Ж. а T d | 1 келі | | } r ] "d 
CALL TOLL FREE B3N6 | ұу Ll " | | | f 1 
4 , Р ча ! — Г = | р | i z: ; 
FF г d 4 FN. ға Wy А, "m y z 
l ы ТА | | ^— m L | AL е Р 
- a T E * С -— 31 ог мал е 4 
In Illinois (312) 280-0092 TM — Reghaiered Trademarks of TEMJ/AST esearch/Microsofti/Harculaa/Hagea 


| Әглгінсіс Camnany I td Dealer Inquiries Call THE "at (312) 642-9626 
ЕТ oduc (5 Сотрапу L ЕЧ. 319 West тюе Street, Chicago, Illinois 60610 


Е РС NETWORK 


BUY HARDWARE АМО SOFTWARE AT WHOLESALE + 8%, 
AND СЕТ 14-30 DAY SOFTWARE RENTALS“... 


Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families. 


GAMES & EDUCATIUNAL SOFTWARE FOR YOUR IBM 
GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE # & MACINTOSH - A}. Pn AS дем REI 


Миға Gompuiieg kii Алис - Абас Orey 
Раши € Tyo Maz Only 


Panguin Grapiecs Magnan 28.97 
Penguin Был gion cautes dae Ому rep 


№ Spirmuajum Аһара; Zoo Ким Cong 
deer ene Face Мамы tipy Әкісіс (кыйн 
Fyon 4 Pains 
ьбріптаімы Ders Огт салмалы ын tng 20,77 
АЯ" — f£ubiogic Му Мази Presi 14.257 
1874: — viriuM Combinalcs Метр (хх зер 


BUSINESS SOFTWARE FOR YOUR IBM 
(Более add $2.50 whipping andl harding for each life ordered from 


p-Ashino-Yats Оль A o Fremenon 8 з 
Бопай Toto Pasce 3T. 
Bornand Еее Procter? 


Borland Superey 
Әрі Gt. АПАР 


BUSINESS SOFTWARE FOR YOUR APPLE Л 6 MACINTOSH 


(Plesso add 5250 shipping aed handüng frr each rice ordered from below.) AR INV G1, АР Товт Mar 


Power Suse Poner Emr 
қатынының ніна Enertronice Fnergaphcs Ras! World GL AP AR or ОЕЗМУ 


Softech Microwyptiems UCSO Pa 
Software Publishing PFS Рас Vite e Graph Б 


шм Sioneware ОВ MaestorAMac Жас? HARDWARE FOR YOUR ВМ 
Main Street Рес Очу Wales Fistin гае or (Plasse add shipping and handing charges icund im Майса mat to price 1 


HARDWARE FOR YOUR APPLE / 8 MACINTOSH DISK DRIVES MODEMS 
(Penne odd shipping End handing charges Iouad In ся nest us price 4 Мане Wholesale 
megs Garrow Воч $2300.0p^ (|4634 Heyes 5лмлттосбетн (2008 ЕКЕМ — 250) 
DISK vHIVES MODEMS Dual OAS Draws wah Mew Smaericom П VT 90 Emulator 
Pieters ede Wholesale || БРС Network МБ ane | 2 мун 340.00” |724! и ee mano" — (250) 
3995 (750 р. Microman Г} ie Smerom 5126.007 (2 И Amoco Drive Now lowe ресе төш Ретке ioti 225.00" (240) 
ч 94) Hovatan Apple Car i 17445. 13359 PC Network АВ Raps Backup 2796.00" кин... iie OOS Moa = 11.00 (2450 
Qi Prometheus 1200 4 2285.00 (боо Same unit used in Compaq DeskPro! Lowest Cai Марта Compass e TREE PC Die |) 
Low Cost 1200 Baud ілкетеі Modam for Appie it PC Mabwork AT 42МВ internal 504004 (24 95) 
MacPact 299.07 Hand Пай 3545 Access lame Comes Compete VIDEO CARDS 
РС Metwork 20843 Гаре Barkup 40500 (1059 
Най Норы Букет uth Controller Harculea Coc Салі w Peata Port $126.00 
PPC Network Mathew OS OO (езен BOY |)2" p Martes Se 2n 
Ғы T0 2 Fal tegh 120.007 Paradise Шолан Олары & 
= 201 сед BOB Contiki High Ras Соку 29990" 


РИ: AUD meal 1/7 Нем 30507 (044) e —— Quad EGA + 223.06 


Auewocot Dres. iy Seagate op ldnisemcapnos ҮНІ EGA Pus. ЕСА Cone 240.207 


MULTIFUNCTION CARDS STINE -HPD Mend Моло Сани 


Аррапи АТ Aam Expanwon Cam? {190.007 (240 каз paral port по Heat Compan 
АЯТ ЗаРыЫР атан" "ZB MeO 314.00“ 12 50) ПИ "Color Cand 
PALT паг "аж бӨК 2r 7 58 1004, ЛЫ Compatible! 
| АЯТ” z 120. о SQ} 
AST^ Acvanuge к» АТ” 325.0 (250 ACCESSORIES 
Жуман Марс Салі 64М $80.00" (2 50) Btend Meme DOOD рыбе 
Quadram God Caes мәле #250) оаа for Lig! рї Gange! 
34K MulbluAche^ Coto Card a (Ж ODDO Nu Mela ис а. 
стаг Сарат Мый Card w OK UO (250 Gus 
БІНЕ STER Pie Menoy Soar К FIO |42650) Барасыз 
РСНеһеоб 5500Ошӛстен (Dorot 0 ТАЁ | PINE "МЫН MM А писана cons 7800 ren OOO ee Power Sap ura you Mime мі 
РС МеймҰна Macsipah Dakguos TRES" я и ASTE "afa Plus. C Canabty ай a XT Good ік est ре Genen 
қал Frye Fio & Filo Cato facade ар із МЫК of apanan быттоғу 
Vine Deak eres пев Go aie Noe Life! No Generics’ | ago, 1 parakeet | gome ore 
болу Мас Гылалғз (Boe о/ y igo" [т 50) в сізсі ісліетаїле gad 1 Баин пролог 
Thonderensne  F'huncdsrioan 18&00' 254 | b THE АК (O Plus a Chre ею 
Bet Pas Gamu Chock лана 


MEMORY CHIPS MONITORS 
(AB Mamory Chips Guaranteed tor Litet) 


үшті Vapo 2000 Compoiie Green 8118.60 
(2 201 Asmat Медео ЗОСА Composde Amber 120.00" 
pAerdeh Video 2104 ВМ Type Amos 1900 
(a, 1 атмай Сак» 400 NEW ноп Aes RGA 385.00" 
(Гао) amie Cole 722 Enhanced Graphics 424.007 гу Мих 
(für Мерпамчон 17 TTi IDA? Тупо Amos Tho" e = бұлтет CAL 
маб SC.MO! Mulwyr AGS NOU" ич чүл T 
EXTERNAL MODEMS Princeton Мк-12 ВОВ stones ИДО PRINTERS 
Але Snarnan Erwt 1500 Princeton /15-172Е COGAS EGA Mamie 445,00” pon puc 3530 JJCPS LU Para te" чоо” 
12100 PNEC 3550 ХЕСРЕ 1C $28.00" 
9 80) y uEC naso SSCS Кет 
Ghidats Mi 142 hee CASO 196.00 
("99 Мн Frc IBM Grapbca А More 
Ое AN, 192 New Soph Desa 390.00“ 
лет И чт 
1 А Өзімше Color 20 #60 PS НЮ + 100.007 
ТЇШ. 1200 Com Енетші 12000: 1258) „ 808 Cant 6 ihe АТАТ Compute Шы” 
ИЕ uM Dame! 17100 1550, вони ZVM 122 моле Nonlee 61.00" T o an ue 


ік» туршш 14. Т93Р SOCPS 425.00" 
(430) оқыма ШИ irree'ace ег 
№ әб; ісе Оюна Саи 20 
"PC NETWORS — Members рау јани B9 сінген the schoiesaie price, pies shippang. All ресет тй a уз cash бурып) $59! Okidata Me 94Р 200CPS 132001 — ЭННИ 
Mananam diaping 6) эт o dH Tn halo Oh ders Gli артери ё пальто charges Money Order. personas p Epson LO 1000 NEW! Okdata 24:0 P ҒБасатиға 250CPS CALL 
AAA Chloe ОСА а Онна D arum 10) элі ry to cats AN peces sube Һа change seu! тынан! taucht OCHS МО Oume Spem tt 40 JOCPS LO 1155.00" 
TRENT BEFORE YOU BLY -Meesbera aro асе Io jon Be МЕТЕОСК болуына жі Сата yo ware Fara! Lir anes Epson SO 2000 мат Prater 1350.00 (2935) Star MIcroniea Power Type 300.00' 
әмірінен products kx a full 14 (Бериде Or 20 ИР cays CO bae d di chine you hada АЛ The NETWOPIC rental Epson DX 35 35CP5 10 Бим жа 11229 IBCÉS ісіне Qualiy 
charges ary Чы bea Bren offeer softam метіні egtvicgs = Aya 217 OF THE ЫРЕ МЕЕ Н, WHD, E SALE PRICE" Mental thie ьНЕС AUO IES LO Раша Өм" (13.08) һыра РЫ? 22ЮСРЯ 132COL $08.00" 
таме in OW ippa МАС aed CFA Formate. Harbors phos Pighided & relies recan! mag pace feduchons P MEC 2050 TS Loner Ошан» &TO.BO (1300! — qoanihe P351 2BACPS 112008 975 p 


Copyright € 1985, PC NETWORK, INC. Prices subject to change without notice. 


IBM PC BASE 
SYSTEM 
IBM PC w/256K 
Floppy Drive Controller 
2 Double Sided Double 
Density Disk Drives 
Mix and Match with 


your Favorite Monitor 
and Printer! 


$1,159.00* 


CUSTOM 
WELCOME 


IBM PC 


HARD DISK SYSTEM 
IBM PC w/256K 


На! Height Hard Disk 


v20M8 


= $1,499.00" 


PORTABLE 
HARD DISK SYSTEM 
256K/1 Floppy/Hard Disk 


DESKPRO SYSTEM 
256K CPU/1 Floppy/Hard Disk 


errr LUE Ь 
» =o p EE I 


$1 ,805.00* w/10MB 
$1,835.00* w/20MB 


$1,999.00* woe 


call for 10MB 


64K IBM PC MEMORY EXPANSION KITS 


Quantity Discounts Available. 7 
Guaranteed У. F ^ У А F 
РУХ 4447 

P 9 Chips 


DISKETTES 5⁄4" SS/DD 
$7.95; 


3%"55/00 
Вх. 10 


Вх. 50 $1 5.95 
Free Fip 


m DE) 


INTERNAL PC HARD DISK 


Low Power/Automatic Boot Works on standard PC's 
and Compalities, includes drive/controller/cables/ 
mounting hardware and instructions. 


$340.00* 


`$395.00* 


Word Perfect 

$180.00* 
MultiMate™ 

Temur inaa алал lus shipp 
CALL TOLL FREE 1-800-621-S-A-V-E T1 


in Illinois call (312) 280-0002 Validation code: B376 
Customer Service and Order Status (312) 280-1567 
TMAfi--Fingiatered trademarks of I APPLE/AST Пева ОТИ Лт 


514" 05/00 


$8.95: 
Bx. 10 Bx 50 
59" 


еа. a 
1/2 HEIGHT DS/DD 


DISK DRIVES 


The Network buys direct 
and makes tantastic deals 
with manufgclurers like MPI 
Ta DC/Shugart/Qume/ 
TEAC and others 10 bring you 
lentastic prices on Name 
Brand drives lor your РС/АТ/ 
XT/jt/or Compatible. 


$85.00* 


Quantity Diacaunts Ауана 


int OMEGA Inquiry 277, 


PC NETWORK 


SEE WHY OVER 150,000 HAVE JOINED 
MAKING US THE NATION'S #1 SOURCE 
FOR EVERYTHING IN COMPUTING 


Page Wholesale Catalog 
‚000 products priced at Wholesale + 8%. Anything 
you will ever need at a Consistent low price... " 


беп g prin Ор ete! Keep on top of the newest 
producis and latest price changes. 


The 
Ош ter fantastic specials alog 
ое ред EET ents 


е е  гваѕоп 


iss it for a 
в 


14 to 30 day rentals on aver 1000 different lilies. 
Try before you buy!! 


® Strength and 
_ The Network has over 150 в , 45,00 square 


feat of office and warehouse space, inventory valued in in 

excess of $15,000,000 and is ranked the largest computer 
product supplier in the nation! Our commitment is fo serve 
our Sawer and our 90% repeat business rate is proof!! 


Download asia from the nations largest 


single 
concentration of Public Domain software available! Gat tied 
into the nation’s largest technical information network! Place 
orders, in upport or contact customer service fromthe _ 
Networ $ OnLine, "not not just a bulletin board but a complete 
customar information network. 


CALL TOLL FREE 
1-800-621-S-A-V-E 


You can validate your ар number and, if you € 
% place your first money-saving order over the phone by usi 
your VISA, MASTERCARD 2 or AMERICAN. EXPRESS Ош 
able salas consultants are on duty Mon.-Fri, zt ng 
AM to 7: PM, SAT. 9:00 AM to 5:00 PM CST | 


PERSONAL COMPUTER NETWORK 
\} 320 West Ohio 
Chicago, Illinois 60610 | 
Сай now...Join the PC NETWORK and start saving "s 
Customer Service and Order Status ж-е 280-1567 
8:30 AM to 4:30 PM, Mon.-Fri, CST 


Е----------------------- 


РС NETWORK * MEMBERSHIP APPLICATION 


PRINTOUT,” а special up-date on merchandise at prices BELOW even 
those in my wholesale catalog, and ali the other exclusive, money- 
to Members. 


saving services available to 376 Dr 


| am under no obligation to buy anything. My complete satistaction із 
gnuaranteod. Please check (6) all boxes that apply: 


Maaie Marnherehig Special LLA Membership* 
orth лты Ub Gey Ене гіме eet ogiiene 3:0 they Еелімшіюе. 

П One-year membership for $8 О One-year membership for $15 

D Two-year membership for О two-year membership lor $25 
$15 (Save $1) (Save $5) 

О Business Software Evaluation © BOTH Business and Gama 
Library lor $25 add'l. per Software Evaluation Libraries tor $30 
yeor—with 14-day retums add'l. per year—with 30 day returns 

O Games Software Evaluation «МІР members may receive 
Library for $10 addi. par year advance notice on limited quantity 

merchandise 

О Bill my credit card, О МВА О MasterCard CI American Express 

ӘЖІТІТЛТІТІПІПІТІТ! 

Митин. 

ea “a 

mo. year 

O Check or money order enclosed for S$ 

ame 


Telephone 
My computer(s) із: ГИЯМРС D'IBM-XT  LDIIBM-AT Di Apple 


чиш (Signature required ta validate membership! 


1^4 

4 2 22 2 
Dm. Ж 

Z 7722 
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Crarcia's CIRCUIT CELLAR: 
PARALLEL INTERFACING: 

A TUTORIAL DISCUSSION. 
Part i: Basics 


BUILD A SPREADSHEET PROGRAM 
by Jonathan Ат4епат............... 96 


PROGRAMMING INSIGHT: 
ANAGRAM SOLVING IN PASCAL 
by Bob Keefer 
THE DEFINICON 68020 COPROCESSOR 
Part 1: THE HARDWARE AND 
OPERATING SYSTEM 

by Trevor Marshall, Christopher lones, 


d Ro DM" 120 
ENGINEERING ON A MICRO 


by Chris Рейісіні......... фоту» в 145 


EVERY ONCE IN A WHILE, Steve Ciarcia forsakes the construction of a hot 
new device and returns to basic electronics. This month is one of those occa- 
sions. Steve believes it is important to provide basic knowledge for newcomers, 
and the subject for the next two months is parallel interfacing. This month's 
article is primarily introductory in nature but also includes application examples 
that might be of value to knowledgeable experimenters. 

Jonathan Amsterdam's Programming Project, "Build a Spreadsheet Program." 
describes four implementations of a spreadsheet program written in Modula-2. 
The construction of a spreadsheet raises some interesting issues in the design 
of data structures, The designer of a spreadsheet program faces two especially 
difficult problems: dependency maintenance and size. These issues make for 
a challenging project. 

If you've ever delighted in turning excitation into intoxicate. you'll be interested 
in "Anagram Solving in Pascal" by Bob Keefer. This Programming Insight 
discusses how to use a probability table to decipher anagrams. Poet John 
Dryden called the practice “the torturing of one poor word ten thousand ways” 

Next, Trevor Marshall, Christopher Jones, and Sigi Kluger look at the hard- 
ware and operating system of the Definicon 68020 Coprocessor in the first 
part of a two-part article. BYTE readers first learned of Definicon Systems Inc. 
with the introduction of the company's DSI-32 coprocessor board (August 
1985 BYTE). This board plugged into an IBM PC slot and featured a National 
Semiconductor 32032 microprocessor with floating-point unit, memory 
management chip, and 256K bytes to 1 megabyte of RAM. Now, by special 
arrangement with BYTE, Definicon has designed a Motorola 68020-based ver- 
sion of this board. allowing 68020 hardware and software development on 
the IBM PC, XT. AT. and compatibles at an affordable price. The board in- 
cludes the MC68020 processor and the 68881 floating-point chip. and it will 
accommodate the 68851 PMMU (paged-memory-management unit) when it 
becomes available. It contains | megabyte of fast RAM. 

The last feature in our lineup is related to this month's Engineer's Toolbox 
theme. In “Engineering on а Micro,’ Chris Pedicini takes us оп a walking tour 
of Truss2. а BASIC program that helps engineers in the design of truss-type 
structures. 


ЕЕЕ“ 
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PROFIT CENTERS 


bile Operating Profits 
iw ($) 


VideoShow MAKES 


With VideoShow you'll make the best presen- 
tations of your career. 
VideoShow is the only complete hardware and 


software presentation system available today. 
VideoShow: 


Makes Your Presentations Powerful 

Use 1000 colors to brighten your images... 
hundreds more than with any other PC-based 
system. Plus 5 times better resolution. Add 
VideoShow's dynamic visual effects and you are 
guaranteed high impact and professional quality. 
Makes Presentations Easy 

Select from a variety of software, and use your 
IBM? PC or compatible to create or update any 
chart, graph, diagram, or illustration in minutes. 
Even if you've never used a computer before and 


from General Parametrics, Бедікіс», СА 


*Suggested retail price for VideoShaw 150, 
ВМ is a cegistered trademark of International Business Machines Corporation. 
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Presentations | 


can’t draw a straight line. All you do is fill in the 
blanks. 
Makes Any Kind of Presentation 
VideoShow lets you use any color monitor or 
video projector. Plus, you can get slides, over- 
heads, or hardcopy. All in 1000 brilliant colors. 
VideoShow Makes Sense 
At $3150* it pays for itself after just a few pre- 
sentations. And you get the superior quality pre- 
viously available only from expensive services. 


VideoShow Puts You in Control 
No longer will your presentations be a terrific 
struggle. They'll just be terrific! 


Find out about it. Call 1-800-556-1234, Ext. 
234. In Calif., call 1-800-441-2345, Ext. 234. 


Inquiry 149 


CIARCIAS CIRCUIT CELLAR 


PARALLEL INTERFACING: 
A TUTORIAL DISCUSSION 


PART I: 


BASICS 


BY STEVE CIARCIA 


An introductory article concentrating on 
non-LSI chip parallel interfacing 


Recently | was thumbing 
| through some of my old 
| articles. The reason wasnt 
| nostalgia; instead, | was 
doing a historical review 
of the topics. It's too easy 
| to fall into the newest and 
best craze all the time, so | have to be con- 
tinually aware that | allocate a portion of 
my projects to basic electronics. 

While an IBM PC bus-compatible image- 
enhanced Doppler radar interface might 
make a wonderful Circuit Cellar project. 
some converts to our electronic religion 
wouldn't have the slightest idea what I'm 
talking about. It has been a long time since 
l've presented anything specifically about 
parallel interfacing. During the intervening 
time, Гуе published many schematics incor- 
porating the same—as well as more sophis- 
ticated—circuitry as what Гтп about to de- 
scribe. 

Unfortunately, it is often difficult to absorb 
basic concepts from nonspecific presenta- 
tions. Before subjecting you to more mad 
scientist projects. like those planned for the 
fall, І thought I'd take a quick break and re- 
introduce parallel interfacing. Rather than 
making it a pure introductory-level article, 
however, i'll concentrate on application ex- 
amples that might be of value to knowl- 
edgeable experimenters as well. 

Beyond a fast review of TTL connection 


basics and MSI/SSIHevel parallel ЛО port cir- 
cuits, І include the specialized interface 
devices that are now more cost-effective to 
use and discuss the differences among 
them. I hope that you'll then know when to 
use a parallel input/output or a peripheral 
interface adapter. 

This month's article is primarily introduc- 
tory in nature and concentrates on non-LSI 
chip parallel interfacing. The circuit ex- 
amples include a parallel keyboard and a 
Centronics printer interface. Next month, I'll 
describe the various PIAs and program- 
mable peripheral interfaces in general use. 
Specific circuit examples include an LSI ver- 
sion of the same keyboard and printer in- 
terface and a dual PIA card for the Apple 
И, configured for control and analog data 
acquisition. 


THE BASICS 
A typical microcomputer system may have 
components from several different logic 
families: Microprocessors and interface 
adapters are often NMOS or the newer 
CMOS, which contains both negative- 
(continued) 
Steve Сага (pronounced “see-ARE-see-ah’’) is an 
electronics engineer and computer consultant with ex- 
perience in process control, digital design, nuclear in- 
strumentation, and product development. The author 
of several books on electronics, you can write to him 
at PO. Box 582. Glastonbury, CT 06033. 


COPYRIGHT © 1986 STEVEN А. CIARCIA. ALL RIGHTS RESERVED. 
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channel and positive-channel tran- 
sistors and consumes significantly less 
power. 

Most of the better-known micropro- 
cessors are NMOS: 8080A, 8086, 
6502, 6809, and others. Some newer 


WHAT'S OVER HERE 


DEPENDS OM WHETHER 
THE CIRCUIT IS 
А GATE. A BUFFER, 


INVERTER, ETC. OUTPUT 


(b) 


UPPER TRANSISTOR 
SENT 


*5V 


PULL -UP 
RESISTOR 


OUTPUT 


ACTIVE 
PULL-DOWN l 


ACTIVE 


Руы. -DOWN y 


IF THE IC IS A BUFFER PACKAGE, BOTH 
THE UPPER AND LOWER TRANSISTORS 
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DARLINGTON PAIRS. 


Figure 1: (a) Totem-pole output: (b) 
open-collector output: (c) three-state 
output. 
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ones are CMOS: 65C02. 68020. 
HD64180, 80C85. and others. The 
gates, latches, and buffers—the "glue" 
in most systems—are usually from the 
TTL family because it can effectively 
drive the high capacitance of a typical 
microcomputer system bus. 


TOTEM-POLE OUTPUT 
Several subfamilies are found within 
the TTL family: LS, or low-power 
Schottky; S, or Schottky: Е or fast: 
ALS, or advanced low-power Schott- 
ky; and others. Various types of these 
circuits are equipped with totem-pole. 
open-collector, or three-state Outputs. 
The totem-pole output is the stan- 
dard type. found in most gate 
counter, multiplexer, and decoder 
chips. Its name derives from the fact 
that it consists of two transistors (or 
sometimes Darlington pairs of tran- 
sistors) stacked one atop the other, 
like a totem pole. The output is lo- 
cated between the two transistors. 
When the upper transistor is on. the 
output is high: when the lower tran- 
sistor is on, the output is low. Figure 
la shows the circuit diagram for a 
typical totem-pole output. One advan- 
tage of this output is that the low 
driving-source impedance enables it 
to drive highly capacitive loads with- 
out significantly degrading switching 
times. 


The rest of the circuitry in the IC is 
designed so that both transistors in 
the totem pole are not on at the same 
time, except during transitions be- 
tween logic levels. During transitions, 
the transistors are on simultaneously 
for a very brief period of time. When 
that happens, a direct connection is 
made, via the transistors, between 
ground and +5 volts. The result is 
TTLs notorious noise spike. This is why 
all those noise-decoupling capacitors 
are needed with TTL logic. 

Photo | shows an abnormal pulse 
produced by such a noise spike. 
Photo 2 shows jitter on the leading 
edge of a TTL pulse. another symp- 
tom of poor noise decoupling. 


OPEN-COLLECTOR OUTPUT 

We sometimes might want to connect 
the outputs of two or more circuits to- 
gether, such as when several system 
components are driving a common 
data bus. This can be accomplished 
through the use of open-collector or 
three-state outputs. 

Figure 16 shows a typical open- 
collector output: It is the same as 
figure la except that the upper tran- 
sistor in the totem pole is missing, and 
the collector of the lower transistor is 
open, that is, unconnected to any- 
thing except the output pin. Because 
no active circuit elements are con- 


Photo 1: At the extreme left of the upper scope trace is an abnormal pulse 
produced by the positive-going noise spike shown immediately below. (Photo 


courtesy of Tektronix Inc.) 
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necting the output with the positive 
supply. this type of output can go high 
only if something external, usually a 
pull-up resistor. forces it there. 
While open-collector outputs permit 
many circuit elements to be bused to- 
gether, the lack of active components 
on the "high" side generally degrades 
the switching time. Use of the pull-up 
resistor also results in leakage cur- 
rents through that resistor. Switching 
time can be improved by reducing the 
value of the resistor, but this approach 
increases the leakage currents. 


THREE-STATE OUTPUT 

The third common ‘output option is 
shown in figure 1c: three-state (ог tri- 
state). This type of output behaves like 
a normal totem-pole output when the 
active pull-down circuits are "off" 
When the pull-downs are "on; both 
the upper and lower output transis- 
tors are off, their bases held near 
ground, The output is now in its third, 
high-impedance. state. 

This type of output combines the 
high switching speed of the totem- 
pole output with the common-bus 
capability of the open-collector out- 
put. There is a possibility that the 
totem-pole output wil! consist of Dar- 
lington pairs rather than single tran- 
sistors, especially if the logic element 
ва buffer or line driver. 

Open-collector and three-state out- 
puts are most commonly used when 
many outputs are bused together, like 
the data and control buses of a micro- 
computer system. In photo 3, the 
fainter trace is a single abnormal 
pulse produced by bus contention. 
Two three-state circuits are simulta- 
neously active on the bus, one at- 
tempting to switch high, and the other 
attempting to switch low. 


PARALLEL KEYBOARD INTERFACE 
А microcomputer frequently consists 
of a microprocessor, memory (both 
RAM and РОМ/ЕРЕОМ), 1O periph- 
eral devices like disk drives and 
printers, and the miscellaneous com- 
ponents needed to "glue" (or inter- 
face) everything else in the system 
together so they can communicate 
with each other. In the discussion that 
follows, handshaking refers to the 
ability of the microprocessor and the 


peripheral device to coordinate data 
transfers by signaling each other that 
an action is completed 

А good example of an essential 
hardware interface is the connection 
of a keyboard to a microcomputer 
bus. For the purposes of this part of 
the discussion, | am using memory- 
mapped input. When a microproces- 
sor with separate ports for input and 
output, like the 780, is used, input and 
output can be either through directly 


T 


р И 


addressed ports or "mapped" into 
available memory space. 

Figure 2a shows how a typical 
parallel ASCII keyboard might be con- 
nected. А 74LS138 three-line-to-eight- 
line decoder. ICI, is partially enabled 
by a three-input (74LS10) NAND gate, 
IC2a. whose inputs are connected to 
address lines A15, Al4, and A13 on 
the bus. An active-high system clock 
signal drives Gl, pin 6. 

(continued) 


oe 
ІІ 


Photo 2: Jitter on the leading edge of a pulse caused бу poor noise decoupling. 


(Photo courtesy of Tektronix Inc.) 


Photo 3: The fainter trace is a single abnormal pulse produced by bus conten- 
tion between two three-state circuits: one is attempting to switch high. and the 
other is attempting to switch low. (Photo courtesy of Tektronix Inc.) 
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With the three address inputs of ICI 
attached to address lines A12, АП. Listing 1: An example of polled input. 
and A10, the decoder will divide the 
top 8K bytes of a 64K-byte address FETCH LOA KEYBD =: read keyboord address 
range into eight IK-byte blocks. We 
can further divide one of these IK BPL FETCH ; high bit clear, read keyboard again 
byte ranges into eight 128-byte blocks 
by adding a second 74LS138 decoder. AND &$7f : mask high bit, low ASCII now In A-REG 
(СЗ. One of IC3's decoded outputs is BIT CLEAR ; clear the high bit by resetting latch 
used in conjunction with inverter [C5a 
{7411504 or 741505. typically) and OR 
gate ІСба (74LS32) to gate the key- 
board data, latched by the keyboard 
onto the bus via a 74LS541 octal 


three-state-output buffer. ІС4. TE 
The OR gate and inverter prevent a 74.5138 

microprocessor WRITE to the key- | 

board address from enabling the A MR 


three-state outputs of the buffer. 
causing bus contention. (If the key- 
board itself doesn't latch data, [C4 сап 
be a three-state-output latch package 
like а 74LS374 or 74ALS574; see 
figure 2b.) 

An active-high strobe originating 
with the keyboard clocks a 74LS74 
latch. IC7a, setting its “OQ” output high. 
The "О" output is buffered and con- 
nected to the high bit (D7) of the data 
bus. The microprocessor determines 
whether or not a key has been 
pressed by reading one of the 128 ad- 
dresses decoded by output YO of the 
decoder. 

The microprocessor reads the ad- 
dress, then tests the high bit to see 
if it is set. If the high bit is not set. the LN 
keyboard is read again. When the — 
microprocessor determines that a key 
has been pressed. it clears the high 
bit by referencing one of the ad- 
dresses decoded by output Y1 of the 
decoder. Output ҮІ clears the 741574 
latch that drives the high bit. 

In 6502 assembly language. the pro- 
cess might look like the segment 
shown in listing 1. What is shown 
there is an example of polled input. Би 
The microprocessor polls the key- 24,54 
board to determine if any new data 
is available. 

An alternative method is interrupt- 
driven input, where the microproces- STROBE FROM 
sor is interrupted by the keyboard RR 
when new data is available. Figure 3 
shows the circuit in figure 2a modified 
for an interrupt-driven input. The only 


change is the addition of а 741505 р ?: lil Үлде қ : | 
open-collector inverter, which drives 0/85 (a) Keyboard buffer input using buffer package (7415541); 


2-ВІТ KEYBOARD DATA 


Ш [соо [|ы |m [ал јь jw јр 
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the interrupt input of the micropro- 
cessor. The inverters input is con- 
trolled by the “O” output of IC7a. This 
inverter and IC5a can be from the 
same package. in which case a pull- 
up resistor, typically 2 to 3 kilohms, 
should be added to the output of 
IC5a. For simplicity. we'll assume that 
the microprocessor has a single ac- 
tive-low interrupt input that is shared 


ІСІ 
А 7815138 


ІС4 
781.5574 
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by many interrupt sources, each of 
which drives it with an open-collector 
output. (A discussion of how various 
microprocessors and operating sys- 
tems handle interrupts could fill a 
large book.) 

Note that the high bit is still con- 
trolled by the latch. This is so the 
microprocessor can determine that 
the keyboard is the source of the in- 


i¢3 
74,5138 


сё 
741.532 


7-BIT KEYSOARO DATA 


ACTIVE-HIGK 
STROBE FROM 
KEYBOARD 


125 
74.504 


(b) keyboard input using octal latch package (74А15574). 


terrupt by polling. The 6502 assembly 
language code for doing this might be 
similar to that shown in listing 1. 


PARALLEL PRINTER INTERFACE 
Another common peripheral interface 
is for a Centronics-protocol parallel 
printer. We can add this capability to 
the circuit in figures 2 and 3 by mak- 
ing the additions shown in figure 4. 
Although this protocol has no formal 
specification. the timing diagrams in 
the documentation for the Centronics 
737 printer call for data to be stable 
for a minimum of | microsecond, 
then a minimum 1-microsecond^vidth 
active-low DATA strobe is sent from 
the computer to the printer. The out- 
put data must remain stable for a 
minimum of | microsecond after the 
rising edge of the DATA strobe. 

When the printer is ready for more 
data, it sends a minimum l-micro- 
second active-low ACKnowledge 
strobe to the computer. Although ad- 
ditional signals are defined by the 
protocol (BUSY. DEMAND, ON-LINE, 
etc.), they aren't often used for inter- 
facing printers with microcomputers. 
The interface was developed by Cen- 
tronics for interfacing printers with 
larger computers before the micro- 
computer as we know it today even 
existed. The large number of signals 
defined allowed relatively easy inter- 
facing to a wide variety of equipment. 
Most of these signals, however, are 
not needed for a usable microcom- 
puter interface. m 

In the circuit of figure 4, the rising 
edge of the Y2 output of decoder IC3 
clocks а 74ALS574 latch. ІС9, and 
triggers IC1Oa. half of a dual one-shot. 
1ІС10а generates an output pulse | 
microsecond wide. The trailing edge 
of IC10a's output triggers ICIOb, which 
provides the active-low DATA strobe 
to the printer. 

If we need to be able to poll the 
printer port to determine if it is the 
source of an active interrupt. IC7b is 
clocked by the ACK from the printer. 
It drives ІС5с, which generates an in- 
terrupt signaling that the printer is 
ready for more data. IC7b also drives 
the input of IClia. a 7415125 three- 
state buffer enabled by one of the 
decoded outputs of IC3. 

(continued) 
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We can eliminale 
interrupt generation by 
using polled output. 


[СЦа'$ output drives the high bit on 
the data bus. The microprocessor can 
poll the address of IC] la to determine 
whether the printer is the source of 
an interrupt. [C7b is reset, and the in- 
terrupt thus cleared. by another of 
IC3's decoded outputs. 

We could also eliminate the inter- 
rupt generation. and IC7b, by using 
polled rather than interrupt-driven 
output. In general, multitasking sys- 
tems use interrupt-driven I/O. while 
single-tasking systems will frequently 
rely on polled I/O. 

The interfaces just described use 
memory-mapped [I/O address de- 
coding. (Each output of IC3 is active 
for a range of 128 addresses rather 
than a single address. It is seldom 
necessary to completely decode 
unique addresses for 1/0 functions.) 
Some microprocessors, like the Z80 
and the newer HD64180, have IO 
"ports" whose locations are not part 
of the microprocessor's defined mem- 
огу range but instead lie within a 
special [/O-only addressable space. 

The 280 accesses 64K (65,536) 
bytes of memory plus 65.536 I/O 
ports. The HD64180 accesses 512K 
bytes of memory plus 65.536 ШО 
ports. Both can use either the ports 
or memory-mapped locations for 
communications with the outside 
world. Other microprocessors, like the 
6502 and 6809. lack the I/O-specific 
addressing and must perform all 10 
within the bounds of the 64K-byte 
memory-mapped address range. 

Figure 5 shows the printer output 
port on the SB] 80 system described 
in the September and October 1985 
Circuit Cellar project. The SB180 uses 
a 74LS374 octal latch for data output 
and the two "D" latches from a 
741574 package to coordinate hand- 
shaking. and it uses an output port 
rather than memory mapping. The 
hardware differences between it and 
the interface described in figure 4 dic- 

(continued) 
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Figure 3: Interrupt-driven keyboard input using buffer (7415541). 
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Figure 4: Keyboard and printer using 74ALS574 octal latch. 
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Figure 5: The 5В180 printer port. 


tate corresponding software differ- 
ences when controlling the ports, but 
there is relatively little difference. 

In the circuit in figure 5. the I/O 
ENABLE strobe from the HD64180 
drives inverter IC21, from а 7413240 
package. The inverter's output con- 
trols one input of the 741500 NAND 
gate, 1C22. IC22's other input is con- 
nected to address line A7. IC22's out- 
put controls the (active low) ENABLE 
of decoder IC26. half of a 74LS139 
package. (C26's address inputs are 
driven by A6 and A5. 

The effect is that when A7 is high 
and the ІЮ STROBE low, the decoder 
divides the upper 128 I/O addresses 
into four 32-address groups. each 
with its own strobe. 

The strobe active for addresses CO 
through DF 1$ the PRINTER strobe. 
The PRINTER strobe resets iClOa, a 
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i C26 
741,139 
д 2 


YO 12 FDC SEL 


159 
74153224 


DATA OUT 


74LS74 clocked latch. and clocks IC9, 
а 7415374 octal latch, and 1С105. Ad- 
dress line AO drives the data input of 
ICIO and determines the level of the 
STROBE (active low) to the printer. 
The ACK (active low} strobe from the 
printer clocks IC10a, generating INTI 
(active low] to the microprocessor. 


CiRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
page 54. 


NEXT MONTH 

I'll discuss some of the more spe- 
cialized components and their appli- 
cation. м 


Special thanks to Frank Kuechmann for his 
contributions to this project. 


There is an opine Circuit Cellar bulletin 
board system that supports past and pres- 


PR 


ic10n 
p 741574 о 


АСК FROM 
PRINTER 


STROBE TO 
PRINTER 


ent projects. You are invited to call and ex- 
change ideas and comments with other Cir- 
cuit Cellar supporters. The 300/1200-bps BBS 
is on-line 24 hours а day at (203) 871-1988. 


To be included on the Circuit Cellar mail- 
ing list and receive periodic project up- 


dates and support materials, please cir- 
cle 100 on the Reader Service inquiry 
card at the back of the magazine. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar- 
ticles are available in book form from BYTE 
Books, McGraw-Hill Book Company. PO. Box 
400. Hightstown, МІ 08250. 

Сата $ Circuit Cellar. Volume | covers articles 
in BYTE from September 1977 through 
November 1978. Volume Il covers December 
1978 through June 1980. Volume Ш covers July 
1980 through December 1981. Volume IV 
covers January 1982 through June 1983. 
par V covers luly 1983 through December 
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The database use 
now be use 


Introducing dBASE III PLUS? 

The PLUS stands for all the improvements 
weve made to the world’s number one selling 
database management software. 

p Update 


Position Ret 


Database file 


Format 
View 
Query 
Report 
Label 


The Assistant helps binning users accomplish day day dala 
management tasks 


Mind you, Рт" Ш PLUS still has the 
powerful dBASE programming language, dot 
prompt, and all the features that have made 
dBASE III the standard of the industry. 

Weve simply raised the standard. 

And just as dBASE III introduced more 
power to the people, our new dBASE III PLUS 
introduces more people to the power 

People who arent all that crazy about 

for example. 

The Assistant feature in dBASE III PLUS 
now provides them with new easy-to-use 
pull-down menus for creating, using and 
modifying multiple databases. 

50 now anyone who can manage a 
simple cursor can manage day-to-day data 
management tasks. Without programming. 

And by using our new Screen Painter, 
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anyone can create custom screens. Without 
pro 

Or using View, access related information 
in several databases at one time. Without 


rogramming. 

With Advanced Query System, another 
new non-programming feature, any user can 
build complex queries just by selecting from 
the dBASE III PLUS pull-down menus. 

For rapidly creating entire programs, 
theres even a new Applications Generator 

And for all those who wish to learn to 
program, the Assistant can be of further 
assistance. By teaching you programming 
commands as you go along, Without disrupting 
your work flow. 

These are only a few of the dBASE Ш PLUS 
features that can help new users quickly get 
up to speed. And experienced users quickly 
increase their speed. (Sorting, for example, 

Is up to two times faster and indexing up to 
ten times faster than dBASE III.) 


Advanced Query System lets you set up and answer complex 
queries wiühout programming. 


by more people can 
by more people. 


And it’s the fastest way to network those For the name of the Ashton-Tate" dealer 
users, too. Because now, true multi-usercapa- ^ nearest you; call 800-437-4829, Extension 
bilities for local area networking are built rightin. 0080 

dBASE III PLUS can also help put developers And get your hands on dBASE III PLUS. 
in the fast lane. With a new Data Catalog and It's the software more people can look 
more than 50 new commands and functions. ^ forwardtoUSing. inquiry 2s 
Plus code encryption and linking, improved | 
debugging aids, assembly language calls and | usse tenis IBN" PC or рае тава е Аала 


dBASE Ill PLLIS/ Ashton Tite; IBM/International Business Machines Carpi. 
much more. © Ashton Tate. All rights reserved. 1988. 
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The data management standard. 
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BUILD А 
SPREADSHEET PROGRAM 


BY JONATHAN AMSTERDAM 
= ers | 


Four implementations 
of a spreadsheet in Modula-2 


The construction of a 
spreadsheet program 
raises some interesting 
issues in the design of 
data structures. These 
issues make for a chal- 
lenging Programming 
Project. A spreadsheet is, of course, a pro- 
gram that provides you with a large grid of 
cells into which you can stuff numbers and 
formulas. A cell that contains a number 
causes the program to display that number; 
a cell that contains a formula causes the 
program to display the formula's value and 
automatically recalculate the formula when- 
ever any cell on which it depends is 
changed. 

A spreadsheet, then, is a special case of 
what we might call a dependency main- 
tainer: It keeps track of dependencies be- 
tween cells, and it updates affected cells 
whenever data is changed. In a spread- 
sheet. a formula that mentions cell A sets 
up a dependency between cell A and the 
cell containing the formula, cell B. When- 
ever А changes, the spreadsheet recal- 
culates the formula and updates B's value. 
But that dependency goes only one way— 
when B changes. A is not affected. 

| go into this detail because dependency 
maintenance js one of two difficult prob- 
lems one faces when designing a spread- 
sheet. The second problem is size. Spread- 


sheet users want bigger and bigger spread- 
sheets, and the designer must aim to please. 

For this project. I've written a spreadsheet 
program on an Apple Macintosh in Modula- 
2. |Editors note: The source code for this spread- 
sheet is available in a variety of formats. See pages 
459-461 for details.| 


USING THE SPREADSHEET 

The user interface to my spreadsheet pro- 
gram is far from being the state of the art. 
In fact, it is downright primitive. The screen 
of my spreadsheet is divided into four sec- 
tions (see figure |). The top line of the 
screen is reserved for messages the spread- 
sheet displays. The second line displays the 
formula contained in the current cell. The 
third line displays the row and column of 
the current cell and is where you enter 
commands. 

The command structure of the spread- 
sheet is simple. Each command begins with 
a single letter. The V command is used to 
enter a value into the current cell. Entering 
"V3.14" will put 3.14 into the current cell. 
You can also use a formula with the V com- 
mand: \2.67+ 0.47 will give you the same 
result as entering V3.14. Similarly, the F 

(continued) 
Jonathan Amsterdam is a graduate student at the 
Massachusetts Institute of Technology Artificial In- 
telligence Laboratory. He can be reached at 1643 
Cambridge St. #34, Cambridge. MA 02138. 
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| haven't provided 
commands for saving, 
restoring, or printing 
a spreadsheet. 


command is used for entering a for- 
mula into the current cell. 

Since the F and V commands ac- 
cess only the current cell, it's impor- 
tant to be able to choose the current 
cell. You can do this in two ways. Typ- 
ing U, D, L, or R will change the coor- 
dinates of the current cell to reflect 
a relative move of up, down, left, or 
right from the present current cell. For 
example. if the coordinates of the cur- 
rent cell are row 3, column 5, enter- 
ing U will cause the cell at row 2, col- 
umn 5, to become the current cell. 
Another way to choose the current 

-cell is to enter a cell's coordinates 
directly. To choose the сей at row 3. 
column 5, for example, you enter 
“13.51: 

When the spreadsheet starts ир, the 
upper left-hand corner of the display 
contains cell 11.1]. You сап set a new 


Syntax Error: [1,1] + 
Dti] 
[5.2] 


1 
2 
3 
4 
5 
6 
7 
В 
9 
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corner with the N command. For ex- 
ample "N|90,217]" will put cell 
[90.217] in the upper left-hand comer. 
with cell [90.218] to its right. and so 
on. 
Another command, С, lets you copy 
the current cell's contents (both for- 
mula and value) to another cell. For 
example, "С|2,17)|” will copy the cur- 
rent cell to cell [2.17]. 

All the columns of my spreadsheet 
have the same width. You can change 
the column width by using the W 
command. For example, "W18" sets 
the width to 18 spaces. if a number 
is too large to fit in a column, it's 
truncated. 

You can also change the precision 
(number of decimal places) displayed 
with the P command, and you can 
clear the contents of the entire 
spreadsheet by entering К (for 
"Klear"; a misspelling forced by my 
choice of C for "Copy". 

Finally, three important commands 
complete the set. The А command 
sets the spreadsheet on automatic, 
which is the default mode: Any 
change to a cell immediately causes 
a recalculation of the spreadsheet. 
The M (for manual) command turns 
off the automatic mode, requiring you 


Figure 1: The screen of the spreadsheet consists of four major components. At tfe top 
is a line reserved for messages displayed by the spreadsheet program. Beneath that, a 
line displays the formula contained in the current cell. The third line displays the row 
and column of the current cell. The fourth and largest component is the spreadsheet 


proper—the grid of cells. 
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to give the explicit command “! each 
time you want to recalculate. 

| haven't provided commands for 
saving. restoring. or printing a spread- 
sheet. Such features should not be 
difficult to add, but they are outside 
the scope of this article. 


SPECIFYING FORMULAS 
The simplicity of commands also car- 
ries over to formulas. A formula in the 
dsheet can contain numbers, ref- 
efences to cells, the four standard 
arithmetic operators, relational oper- 
ators, and conditional expressions. 
The syntax of formulas is most easily 
explained by examples. A formula like 
1+3»4/5 represents the obvious 
mathematical expression. All stan- 
dard precedence rules are obeyed, so 
the program would first multiply 3 by 
4, divide by 5, and then add 1. 
References to cells can be absolute 
or relative An absolute reference 
looks just like the cell references men- 
tioned earlier: The cell at row 3, col- 
umn 8, is written as [3.8]. In a relative 
cell reference. the row and column 
numbers are preceded by a plus or 
a minus sign and indicate the amount 
to be added to or subtracted from the 
position of the cell in which the for- 
mula resides. So, for example. if a for- 
mula in cell |3,8| includes the refer- 
ence |+3,— 1}. the referenced cell is 
16.71. If the referenced cell is on either 
the same row or column. a signed 0 
can be used. For example, the formula 
that adds the two cells stacked direct- 
ly above the formula cell is [- 1. --O] 4- 
|-2,+0|; using —0 instead of +0 
would work just as well. Also. you can 
combine the relative and absolute 
notations in a single cell reference; the 
cell that is three rows down from the 
formula cell's row and in column 12, 
for example. is referenced |-4- 3.12]. 
You can compare cell values using 
the IF expression and relational 
operators. An IF expression consists 
of the word IF followed by a condition 
and two other expressions, separated 
by commas. If the condition is true, 
the first expression is evaluated: if 
false, the second. An IF expression 
might be used to prevent division by 
0: A formula that computes the ratio 
of cell [1.2] to [1.3] when [1.3| is non- 
zero, but displays O otherwise, could 


a 
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be written as IF 1.3] = О, O, [1.2|/[1.3]. 
Also. IF expressions can be nested. 
For example, if you want to display a 
different value depending upon 
whether cell |1.1| is negative, 0, or 
positive, you could write IF |1,1| <0, 
—{, IF 1.10, 1, 0. This formula 
results in —I if |L.1| is negative, 1 if the 
cell is positive, and O if the cell is O. 

Although only a few constructs are 
contained in the formula language. 
they interact ín a regular way to pro- 
duce a surprising variety of expres- 
sions. An IF expression can appear as 
an operand, as іп 3*IF [1.1] >0, 1, 0. 
This will yield 3 if [1,1] is greater than 
0 and O if it isn't. Relational expres- 
sions yield | if they are true and O if 
false. so the above could be ex- 


pressed more concisely as 3 *([1.1| > | ! се” a > MUR 3 
0). The parentheses are necessary to | “А” i BUNC eX. n ы 
ensure that the relational expression : | 1,2 * 
is evaluated before the multiplication. Introducing the Lattice 9-DO 

This regularity breaks down in one C Compiler , Version 3. 
important place, however. Although it ‚ 
would be useful o allow cell refer OP an 
тг a = 1. [ Ал о Lattice С the standard compiler for serious MS-DOS 

. | ` —— E Now Version 3 offers even more of the 

contain only constants, optionally eatures that have made our previous versions so 
preceded by plus or minus. popular. Our new compiler features include: 
IMPLEMENTATION ANSI language constructs including, unsigned as a 


id h modifier, void data type, enum data type, structure 
| now want to consider the assignments, structure arguments, structure returns, 
uninteresting parts of the spreadsheet and argument type checking. 


program. namely, everything but the Тһе сот қ 

| ; piler also contains better aliasing algorithms, 
spreadsheet data structure itself. Most more efficient code generation, and more flexible 
of these—the Input of commands, the segmentation, in-line 8087 code generation, and 80186/ 
handling of the display. and so on— 80286 code generation. 


are too straightforward to deserve The library contains more than 200 new functions, 


mention. but | would like to discuss including: ANSVUNIX/XENIX compatibility; extended 
a couple of important points. The first support for MS-DOS; extended support for networking 
has to do with formulas. Ideally, the including file sharing, file locking, and I/O redirection; 
parsing of a formula should be and flexible error handling via user traps and exits. 
separated from its evaluation. as it has Plus the library has also been re-engineered to 

been in my earlier projects ("Context- produce much smaller executables. 

Free Parsing of Arithmetic Expres- Try the new Version 3 C Compiler from Lattice. 


sions; August 1985: "A SIMPL Com- Because C-ing is believing. 
piler, Part 1: The Basics December | 

1985). The parser should produce а 
parse tree, which is then interpreted 
by an evaluator. The problem in do- 
ing that for a spreadsheet is space; a 
parse tree occupies considerably 


Lattice, Incorporated 

P.O. Box 3702 

Glen Ellyn, IL 60138 
312/858-7950 TWX 910-291-2190 


more storage than the equivalent INTERNATIONAL SALES OFFICES: 
string. In my spreadsheet. formulas Benelux: Ines Datacom (32) 2-720-51-61 
are represented as strings, and the Japan: Lifeboat Inc. (03)293-4711 
parser and evaluator are combined in- em + )54675 
ң n men rance: = "aj" 
№ we siue. TuS m е 2 Germany: (49)7841/4500 (49)8946/13290 
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slows down and complicates things, 
but in a spreadsheet, saving space is 
paramount. 

On a related note, the formulas are 
not stored in fixed-length character ar- 
rays. Since the length of a cell's for- 
mula can vary considerably, this too 
would be wasteful. Instead, | used 
Modula-2's ALLOCATE procedure to 
apportion just enough storage to hold 
the string, plus one additional byte to 
hold an ASCII NUL character (ASCII 
value 0) to mark the end of the string. 
My spreadsheet's formula data type 
is actually a pointer to such a variable- 
length piece of storage. 

The other consideration concerns 
the division between the spreadsheet 
proper—the part of the program that 
deals with manipulating and changing 
cells—and the rest of the program. 
The spreadsheet data structure is not 
directly visible to the rest of the pro- 
gram and can be accessed only by a 
few well-defined procedures. 


ABSTRACT DATA TYPE 

The heart of any spreadsheet pro- 
gram is, of course, the spreadsheet 
itself—the data structure containing 
the cells. From now on, I'll use the 
term "spreadsheet" for the data struc- 
ture and "spreadsheet program" to 
refer to the entire program. We can 
view a spreadsheet as a kind of data 
type, like an integer or a set, and we 
can separate the implementation of 
the data type from its specification, 
or abstract description of its behavior. 
The other parts of the spreadsheet 
program can access the spreadsheet 
only by using the operations defined 
in the specification. 

My spreadsheet allows the follow- 
ing operations. The init procedure 
should be called once before any 
other action is taken; it initializes the 
spreadsheet. The procedures get- 
Value and getFormula take a row and 
column number and return either the 
value or the formula of the cell at that 
row and column. The setValue pro- 
cedure takes a row, column. and value 
and sets the cells value: likewise 
setFormula. The set procedures 
also redisplay the specified cell. If 
the spreadsheet is on automatic, they 
will redisplay any cells whose values 
are affected. 
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СеШ3,3| 


dependentCells: [6,8] 


Cell 14,3] 


dependentCells: [6.8] 


Cell [6,8] 


formula: (3,3]-- 14,3] 
dependentCells: 


Figure 2: Dependency maintenance. The 
references in cell |6.8|'s formula to cells 
[3.3] and |4,3| make |6,8| a dependent 
cell of both 13.31 and |4.3]. 


You can set the recalculation mode 
of the spreadsheet with setManual 
and setAutomatic, and you can recal- 
culate the entire spreadsheet with re- 
calculate, which redisplays the 
changed celis. The procedures max- 
Row and maxColumn return the 
largest row and column that the 
spreadsheet allows (the minimum row 
and column are both 1). The clearAll 
procedure frees all storage associated 
with the spreadsheet and empties all 
the cells. 

Each cell has a status that indicates 
whether the cell is empty, contains a 
valid value, or contains an erroneous 
value. A cell can contain an erroneous 
value if its formula does something 
wrong. For instance, a cell whose for- 
mula causes a division by O will have 
a status of DivByZero; a cell whose 
formula references a cell off the 
spreadsheet will have a status of 
RangeError. The status of a cell can 
be obtained by calling the status pro- 
cedure with the cell's row and column. 
Since the procedures getValue, set- 
Value, getFormula. setFormula, and 
status can be called with row and col- 
umn values that are off the spread- 
sheet, a variable, operationStatus. is 
provided to determine if these opera- 
tions were successful. The variable is 
set to OK if the operation was suc- 
cessful or to RangeError if the row 
and column values indexed a cell out- 


side the bounds of the spreadsheet. 

№5 important to keep in mind that 
the procedures and variable I’ve de- 
scribed are the only interfaces to the 
spreadsheet from the rest of the pro- 
gram. Without using the interfaces, 
the program cannot manipulate the 
spreadsheet data structure or even a 
cell. This allows the implementer (that 
is, те) a great deal of freedom, which 
| have exploited by designing four 
very different but interchangeable im- 
plementations of the spreadsheet 


program. 


NAIVE IMPLEMENTATION 
In the first implementation. a cell is 
a record containing a value, a formula, 
and a status. and the spreadsheet is 
represented as a two-dimensional ar- 
ray of cells. A global Boolean variable 
indicates whether the spreadsheet is 
in manual or automatic mode. Getting 
and setting values and formulas are 
straightforward operations. In auto- 
matic mode, the setting procedures 
force the entire spreadsheet to be re- 
calculated: in manual mode. the recal- 
culate procedure is called when you 
enter "I" 

This implementation isn't bad, but 
i find it unsatisfactory for two reasons. 
First. it limits the size of the spread- 
sheet to a fixed, and fairly small, 
number of rows and columns. Sec- 
ond, it performs poorly in automatic 
mode, because a change to even a 
single cell will force every cell in the 
sheet to be recalculated. If you were 
using a sheet with many filled cells, 
the delay in automatic mode would 
become intolerable, and you'd almost 
certainly switch to manual. That's too 
bad, because one of the great 
beauties of the spreadsheet idea is 
the ability to see your changes take 
effect instantly. 


DEPENDENCY IMPLEMENTATION 
Since a spreadsheet is a dependency 
maintainer, my second implementa- 
tion remedies the recalculation prob- 
lem by taking the dependencies 
seriously. This implementation keeps 
track of dependencies between cells, 
so when a cell is changed, the pro- 
gram need recalculate the formulas 
for only those ceils that depend on 
the changed cell. 
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This implementation uses the same 
data structures as the first but adds 
a new field to the се! record, de- 
pendentCells. Each cell's dependent- 
Cells field contains a linked list of the 
row and column numbers of those 
cells that depend on the ceil. Initially. 
the dependentCelils field of each cell 
contains an empty list. When a for- 
mula is entered into a cell via setFor- 
mula, the formula is scanned for ref- 
erences to other cells, and those cells’ 
dependentCells lists are updated ac- 
cordingly. For instance. if the formula 
[3.3[+ |4.3] is entered into cell |6,8), а 
record containing the numbers 6 and 
8 is added to the dependentCells lists 
of cells |3.3] and [4,3] (see figure 2}. 

When a cell's value is changed. each 
сей on its dependentCells list is re- 
calculated. Each recalculated cell may 
itself have dependent cells. which 
must be recalculated as well. The pro- 
cess is most simply coded as the 
recursive procedure recalc. shown in 
listing |. 

It is important to note that this pro- 
cedure. while much quicker than re- 
calculating the entire spreadsheet. will 
handie some things differently. Say 
you have a dependency loop: Cell A 
depends on cell B. which depends on 
A. If the entire sheet is recalculated, 
row by row (or column by column}, A 
and B will change once at most. But 
recalc will change one, then the other. 
then the first, then the second. and so 
on, until the machine's stack blows. 
You could fix this looping problem by 
associating with each cell a Boolean 
value that is cleared before recalcula- 


tion begins. set when the cell is re- 
calculated. and tested before recaicu- 
lating a ceil to see if it was done 
already. 

Looping can be a useful tool. how- 
ever. Putting the formula "IF |1,1 = 10, 
10, [1,1 1" in cell [1.1] and setting the 
cell to 0 will display the numbers | 
through 10 in [11] and then stop. 
Once you can do controlled loops like 
this. a whole gamut of programming 
techniques are available. Since loop- 
ing is sometimes useful and some- 
times not, it might be wise to provide 
an option to turn it on or off. My 
spreadsheet combines this option 
with the automatic/manual feature. 
Automatic recalculation uses the 
dependency scheme and can loop. 
but when the spreadsheet's automatic 
mode is turned off, the program re- 
calculates each cell (as in the first im- 
plementation) and will never loop. 

Remember that expressions inside 
cell brackets. like [|2.3]. |), are not 
allowed. This is because the depen- 
dency-based recalculation scheme 
breaks down. A little reflection shows 
why. If a cell contained this formula. 
on which cells does it become a de- 
pendent? Presumably, it is the cell 
whose row is the value of [2.3] and 
whose column is |. But which cell this 
is depends on the value of cell 12.3]. 
which can itself change. The simple 
dependency-tracking scheme | dis- 
cussed above will no longer suffice. 

My solution to the problem is to 
banish all such "indirect" cell refer- 
ences, If you really want them (and 1 

(continued) 


Listing 1: This recursive procedure recalculates a cell's formula. 1f the result 
differs from the current value of that cell. the procedure writes the new value and 
updates all other affected cells. 


Procedure recalc. Takes as input row and column numbers 


of a cell to recalculate 
B 


Evaluate the formula: 


egin 
If the cell contains o valid formula, then 


14 the formula results In a value or status that differ 
from what the cell currently contains, then 
Update the cell's value and statue; 


Display the cell; 


For each row ond column number on the cell's 
dependentCelis list, 
Call recalc with that row and column 
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don't dispute that they can be useful). 
you have a couple of choices. One is 
to elaborate the dependency scheme 
to handle the problem. In addition to 
the usual dependency, there would be 
a second. indirect, dependency. Say 
that the formula ||2,2|,1| was put in cell 
[9,9], and the current value of |2,2| is 
5. We would put 19.9] оп the 
dependentCells list of [5,1]. as before, 
and we would also put [9.9] on a dif- 
ferent list in cell [2.2]. A change to [5.1] 
is handled as before, but a change to 
|2.2| requires more work. If [2.2] is 
changed from 5 to 6. [9.9| must be 
deleted from the dependentCells list 
of [5.1] and added to that of [6.1]; then 
the value of |9.9] must be updated to 
reflect [6.1]. Such a complicated pro- 
cedure could probably be made to 
work, but it is not clear that the 
benefits outweigh the costs. both in 
programming effort and run-time 
efficiency. 


a ИП 
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A simpler way to handle indirect cell 
references is to keep track of all cells 
whose formulas contain indirect ref- 
erences and recalculate these cells 
whenever any change to the spread- 
sheet is made. If indirect references 
arent used too frequently, this 
method should be a reasonable com- 
promise between total recalculation 
and carefully maintained depen- 
dencies. 


SPARSE IMPLEMENTATION 

Now let's consider spreadsheet size— 
remember, spreadsheets never seem 
to be big enough. My third implemen- 
tation provides a spreadsheet of ar- 
bitrary size. Actually, the size is limited 
by the largest value of Modula-2's 
CARDINAL data type, which in the im- 
plementation | use is about 65,000: 
so my spreadsheet has 65,000 rows 
and 65,000 columns. But you could 
use any integer type—say a 32-bit in- 


Figure 3: The data structure of the sparse implementation uses 10-row by 10-column 
chunks of spreadsheet cells. The numbers inside the boxes represent possible starting 
coordinates (row and column). 
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teger, allowing spreadsheets 4 billion 
square—with no fundamental change 
to the spreadsheet program. 

Of course, these numbers indicate 
only the largest legal row and column 
numbers of the data structure: I cer- 
tainly don't claim that you could fill 
all the cells of such a gargantuan 
sheet. That is a matter of memory, 
and the issue then becomes one of 
memory management. Only portions 
of the spreadsheet will actually exist 
at any given time—those cells that are 
occupied. Empty cells need not take 
up space: that is, any portions of a 
data structure whose behavior is con- 
stant need not be explicitly repre- 
sented. 

We could just allocate enough of the 
upper left-hand corner of the spread- 
sheet to contain the user's work. But 
doing so will cramp the user. who 
might, after all. want to use cells [1,]| 
and |65000,65000| simultaneously. To 
support such a sparsely populated 
spreadsheet we could use linked lists 
of cells, creating a cell only when ac- 
tually needed. For efficient access. the 
cells should be linked both horizon- 
tally and vertically. But since that adds 
up to two pointers for every cell—a 
significant overhead—it might be 
wiser to allocate cells in groups, or 
chunks as I call them. and link the 
chunks together. That is how my third 
implementation works. Each cell con- 
tains a value, a formula, a status, and 
a list of dependent cells, just as used 
earlier. 

A cell chunk is a 10 by 10 array of 
cells (you could make it larger or 
smaller), with two numbers indicating 
the starting row and column of the 
chunk and two pointers. one to the 
chunk below and one to the chunk on 
the right. True, using cell chunks 
means that space will be allocated for 
some empty cells; but i am banking 
on the assumption that cells tend to 
be used in clusters rather than spread 
out randomly on the sheet. If they are 
used in clusters. the cell-chunk imple- 
mentation will waste little space. If 
they are used randomly, cell chunks 
will prove to be inefficient. 

Initially, only a single chunk span- 
ning rows and columns | through 10 
is present. By convention, a cell 
chunk's starting row and column are 
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always multiples of 10. plus 1. When 
a cell's formula or value is set, the pro- 
gram first checks to see if the cell is 
on an existing chunk. If so, the opera- 
tion proceeds as usual. If пої, a new 
chunk is created. its starting row and 
column are set to | plus the nearest 
multiples of 10 just below the row and 
column of the cell being accessed, 
and the chunk is linked into the data 
structure in the appropriate place. A 
cell whose chunk has not been 
created is an empty cell, so any at- 
tempt to examine its contents (via 
status, getValue, or getFormula| 
returns just what you would get with 
an existing empty cell. Theres no 
need to create a cell chunk in such a 
Case. 

The chunks could be linked together 
into a single list. but it's more efficient 
to use two dimensions. Al] chunks 
with the same starting row are linked 
horizontally. from lowest to highest. 
The lowest chunk of each row—the 
chunk with the lowest starting 
column—is linked to the row below. To 
find a cell. we first search down until 
the appropriate row is found, then 
across until we hit the correct column. 
The data structure is illustrated in 
figure 3. It is faster to search a 
two-dimensional list than a one- 
dimensional list. When searching for 
the row, we can skip over whole 
chunks that we would otherwise have 
to examine. 

When the spreadsheet is cleared. 
the storage for the cell chunks can be 
deallocated. If my spreadsheet pro- 
gram allowed clearing of individual 
cells or groups of cells, such opera- 
tions could check to see if any cell 
chunks were thereby rendered blank 
and could free them. 


THE VIRTUAL SPREADSHEET 
The sparse implementation does a 
nice job of giving the illusion of a 
mammoth spreadsheet while using a 
much smaller amount of memory, but 
it still falls quite short of the ideal. To 
give you an idea of the ratio of mem- 
ory to spreadsheet size, my spread- 
sheet allows 65,000? (or about 4 
billion) cells; but even with a conser- 
vative 8 bytes per cell, | megabyte of 
RAM can hold only about 256.000 
(continued) 
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| _Resident RAM required | ж | м | 2% | 
| Disk space required (ий dictionary) | кж | tGOK | ж __ 
| Fmdsyowmsforsynymsmpedledy| у | 0n | аб — 


| Undo synonym replacement | у |  Á n 9| «n 
| Backtrack through selections J o y — ^ | пп — | n O 
CT — 1 1 1|] y  «— ] nm | m jJ 
| Multiple on-screen synonym pages | y — | n |) M" | 
| Ебі synonym belore insertion | — v — | n J ana | 
WEBSTER NEW ое засо — | 


Webslet 5 Turbo Random House 

New World Lightning Relerence Sel 

ВМ Apple ІВМ ІВМ 
СЕ D. f | 


тат [о — — 
50000 or 6,000 


| House ———h | r |1 у | 9€35 | 
| Browseable dictionary — — — | у | 1 | y _ 

beoe | mue | көш 
SIMON & SCHUSTER COMPUTER SOFTWARE 


Phonetic misspellings 
You lype. FENOMENAL 
To order call: 1-800-624-0023 (National) 1-800-624-0024 (In N.J.) 


WEBSTER'S NEW WORLD 
When Every Word Counts” 
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DISKETTES 
$500 MFI-DD $25.50 
OSOD MF2-DD 4175 
$500 MDI-D 1550 
DSO MD2D 22.50 
DSHD МО2-НО 43.75 
UD АД 41.00 
4410 


DURACELL 
> ЕЕЗ 


ALKALINE BATTERIES 


NLCAD. RECHARGEABLE 
DSiza—?2 Pack 695 
С 5іге--2 Pack 695 
ДА Size—2 Pack 552 
АЛА Size—2 Pack 6.95 


9Vot—Carded 695 
CALCULATOR/PHOTO/ELECTRONIC 
PX138 138 VOL MERCURY — 1,37 
PX28B ВО VOLT SILVER OXIDE 6.44 
PX2RLB 60 VOUT LITHIUM 462 
PX6258 1.35 VOLT MERCURY 137 
PX6758 135 VOLT MERCURY 1.30 


PRINTER HIBBONS 


IMAGEWRITER 
MUR EM-1, EM-2, HR-1 
DIABLO 


EPSON 


PRI NTWH E ELS- PLASTIC 
DIABLO COURIER 10 
PICA 10 "m 
ELITE 12 4.58 
PRESTIGE ELITE 12 4,58 
PRINTWHEELS-METAL 
PICA 10 | 
ELITE 12 


SMA KEYBOARD TEMPLATES 
| KEYTRONICS 5151 


LOTUS 1-2-3 11.78 
D BASE Ill + 11.78 
DISPLAYWRITE Ш 11.78 


WORD PERFECT 3178 
WORD STAR 13 78 
PCKO01 DO-IT-YOURSELF 1178 
SOFTWARE SPECIAL 
WORD PERFECT 4.1 
Stata-of-the-art program lor word processing thal ull 
izes the full power of your personal computer Word 
perfect not only promises, bul delivers, everything you 
hoped for in а good word processor 106 use of function 
keys allows you to create. edit and print almost 
etiortiessly The Ех on your screen looks hke (he 
рмей document. Margins, pags length and spacing 
can be changed af any tima Special features include. 
Iootnoies, headers, malh, text columns. spelling 
checker and merge 
SPECIAL PRICE: $189.00 
ASK FOR CUSTOM PRINTED 


DIRECT TOLL-FREE NUMBER 
ORDERS ONLY 


(800) 448-3472: 100 
QUESTIONS 
(215) 627-7271 


(215) 467-4689 
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cells. The ratio is about | to 32,000. 
We can improve the situation some- 
what by providing a further illusion: 
splitting the available memory be- 
tween RAM and disk. This technique 
is not new to anyone familiar with vir- 
tual memory. in which a large address 
space is used by shuffling fixed-size 
pages of memory words between disk 
and memory. A virtual spreadsheet 
uses the same techniques. but it does 
so at the level of the cell, not the 
memory word. 

Can a virtual spreadsheet be im- 
plemented efficiently? Efficiency is 
partly a matter of technology. | cer- 
tainly wouldn't recommend using 
floppy disks for secondary storage. 
but a fast hard disk might be 
reasonable. More important, the suc- 
cess of virtual memory depends on 
the principle of locality of reference: 
The observation that memory ac- 
cesses occurring at about the same 
time tend to reference memory loca- 
tions that are close to each other. А 
program that observes the principle 
of locality will, at any given time, ac- 
cess mostly those pages that are al- 
ready in memory: therefore. disk traf- 
fic is low, and performance is only 
slightly worse than if the entire ad- 
dress space were present in RAM. 

One lesson from virtual memory 
does not apply here: It was quickly 
learned that hardware support is 
essential for virtual memory, because 
every memory access involves a trans- 
lation from a virtual address to the 
corresponding physical address. 
Translating every address in software 
is just too slow. But in a virtual spread- 
sheet. the references of interest are 
not to memory words, but to spread- 
sheet cells. and the references occur 
much less frequently—a reference to 
a single cell might involve a hundred 
memory references. It is at least 
plausible, then, that a purely software 
approach will do. 

Surprisingly little of the sparse im- 
plementation has to be changed to 
accommodate the virtual-memory 
scheme. Initially. things proceed as 
before, with new chunks being 
allocated as required, Eventually a 
time will come when there is not 
enough memory to allocate a chunk. 
In the sparse implementation. the 


program says “Out of memory” and 
leaves it at that. In the virtual im- 
plementation, however. a three-step 
process takes place. First, one of the 
existing cell chunks is chosen to be 
removed from memory. Second. the 
chunk is written to the disk. Finally, its 
memory is released. to be reallocated 
for the new chunk. When a chunk 
whose contents are on the disk is 
referenced, the chunk is read back in- 
to memory. possibly causing another 
chunk to be written to disk. 

A few details are left to be attended 
to. First is the matter of tracking the 
locations of all the chunks. Actually, 
only the chunk's array of cells is writ- 
ten to the disk and freed. The other 
fields of the chunk, like the starting 
row and column and the pointers to 
other chunks, are kept in memory. Ad- 
ditional fieids in the chunk provide 
the necessary bookkeeping informa- 
tion. One such field is diskAddress. 
It contains the location on the disk 
where the chunk's cell array is located. 
(The diskAddress field of a newly 
allocated chunk is empty.) When the 
chunk is first written to disk. it is 
assigned a disk address. Another new 
field. inMemory. contains a Boolean 
value that indicates whether or not 
the chunk's cell array is in memory or 
on the disk. 

Since part of a chunk is never de- 
allocated once the chunk is allocated. 
the danger exists that memory can be 
filled if many chunks are created. even 
if the chunks’ cell arrays are all on 
disk. For our purposes here, my solu- 
tion to this problem is to ignore it. The 
"immortal" part of each chunk is a 
very small 26 bytes, so it will take very 
many of them to fill memory. 

How do we choose which chunk to 
discard from memory when the inevi- 
table time comes? One idea is to 
throw out the chunk that was refer- 
enced least recently, that is, furthest 
in the past. As a matter of fact. this 
so-called least recently used. or LRU. 
policy works quite well. 

True virtualmemory implementa- 
tions use an approximation to LRU for 
efficiency reasons, but for our pur- 
poses the additional overhead is 
negligible, so we might as well imple- 
ment it in full. A counter, touchCount. 

(continued) 
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ON 1200 AND 2400 BAUD MODEMS 
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purchasing a modem for your че ехе 
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и | 1200 LC $199 MIRROR $40 
Company has aquired a wide ranpe к € Crosstalk ™-like software 
of products that will enable your € Hayes " command compatible | e Mulii-tasking 


computer to communicate with the | ® 1200/300/110 bps 


outside world. These products are ө Auto dial, Aulo answer TE 
of outstanding quality and value. € Built-in speaker —— | 
Check these features: ® RS-232 to any computer 


e Menu-screen command structure 


2400 $495 


® Науез " command compatible 
e 2400/1200/300 bps 

€ Auto dial, Auto answer 
"ua were, р ө Synch or Asynch operation 
= с сей € Originale and Answer buttons 


zc ST E. - » € Built-in speaker 
1200 TPC $129 


© Hayes™ command compatible 


о Sunnyvale 
LIMITE есер i Kommunications 
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- эн теме MacModem 1398 Borregas Avenue 
€ Built-in speaker Sunnyvale, CA 94088-3565 
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The last piece 

of the virtual 
spreadsheet algorithm 
is a simple 
optimization. 


is initialized to 0 and incremented on 
every cell reference. A field of each 
chunk, touchedLast, is assigned the 
value of touchCount when a cell in 
the chunk is referenced. The chunk 
with the lowest counter value is the 
one least recently used. For instance, 
say there are two chunks. A and B. 
and touchCount is initially 0. When a 
cel] in chunk A is referenced, the 
counter is incremented to |, and that 
value is stored іп As touchedLast 
field. Then one of В cells is refer- 
enced. Again, touchCount is incre- 
mented, and its new value, 2, is stored 
in B's touchedLast field. A search for 
the chunk with the lowest-valued 
touchedLast field will yield A, which 
is indeed the least recently referenced 
chunk. 

It's possible for touchCount to over- 
flow. The simplest solution to the 
problem ís to check for overflow and 
set the counter and all the chunks 
touchedLast fields to 0 when it hap- 
pens. We thus lose the information 
about which chunk was the least 
recently accessed, but that's not a 
problem; nothing will go fatally wrong 
if we pick some other chunk to get rid 
of instead. It is only for efficiency that 
we strive to pick the least recently 
used chunk. 

The last piece of the virtual spread- 
sheet algorithm is a simple optimiza- 
tion, Each chunk has a Boolean field 
called dirty. which is set to true if any 
cell in that chunk is changed while 
that chunk is in memory. The first time 
the chunk is to be written to disk, the 
chunk is written regardless of the 
value of the dirty field. But on subse- 
quent write attempts, the dirty field is 
checked. If the value is false, the 
chunk's contents do not differ from 
the version already on disk, so there 
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is no need to write its cells to disk. 
This optimization is easy to imple- 
ment and can greatly improve the per- 
formance of the algorithm. 

Now everything is in place for a 
detailed description of what happens 
when a cell is referenced. Two pro- 
cedures are used to reference cells. 
The getCell procedure returns the cell 
at a given row and column, and the 
setCell procedure sets the contents of 
a cell at a given row and column. The 
procedures work similarly. First. the 
cell chunk containing the desired cell 
is searched for. If it doesn't exist and 
the cell is being set, the cell chunk is 
created; this action may involve some 
other cell chunk being written to disk 
if theres not enough memory. If the 
desired cell chunk doesn't exist and 
the cell is being read, theres no need 
to create the chunk: instead, getCell 
just returns an empty cell. 

If the cell chunk is found, the next 
question is whether its cell array is in 
memory; this is easily answered by 
looking at the chunk's inMemory field. 
If it isn't in memory. it is read in from 
the disk, using the chunk's diskAd- 
dress field. Reading this chunk in may 
cause another chunk to be written 
out. Once the chunk is in memory, the 
access can proceed. The cell's con- 
tents are read or written, touchCount 
is incremented, and its value is stored 
in that chunk's touchedLast field. 
Also, setCell sets the chunks dirty 
field to true. 

So far, I've ignored the low-level 
details involved in writing and reading 
cell arrays from disk. п standard 
virtual-memory systems, the problem 
is easy because pages are a single 
fixed size, which is a multiple of a disk 
sector's size, А page's disk address is 
just the address of a sector on the 
disk. and reading or writing a page in- 
volves transferring one or more con- 
tiguous sectors between disk and 
memory. Our cell arrays. г, are 
not of fixed size Of course, they 
always contain a fixed number of 
cells; but cells can differ in size 
because both formulas and lists of 
dependent cells can be of different 
lengths. This wouldn't be so bad, but 
what really causes trouble is that a 
cell's size can change; the user can 
add or change a cell's formula or by 


changing another cell's formula affect 
this cell's dependency list. A problem 
occurs when we try to write a cell ar- 
ray whose size has changed back to 
the place on the disk from whence it 
came. If the cell array has shrunk, we 
will have some wasted space left over 
on the disk when we are done writing. 
What's worse, if the cell array has 
grown, it won't fit in the original space. 

This problem indicates the disk-stor- 
age-allocation scheme used for fixed- 
size pages won't work for our variable- 
size cell arrays. A simple solution 
would be to determine the maximum 
size of a cell array and pretend that 
cell arrays were really fixed-size ob- 
fects of that size. But that won't work 
for our application. Since a cell can 
theoretically have every other cell in 
the spreadsheet as a dependent. 
there is no reasonable upper bound 
on the size of a cell and, therefore, on 
the size of a cell array. 

А more sophisticated storage-al- 
location scheme is necessary. The 
scheme should conserve disk space. 
but it also must be fast since we don't 
want to keep the user waiting. The 
scheme I use takes its inspiration from 
the design of a typical file system. File 
systems have to allocate disk space 
for variable-size files. In a typical file 
system, the disk is divided into fixed- 
length segments called sectors. À file 
always occupies an integral number of 
sectors, but it may not occupy con- 
tiguous sectors. Each sector points to 
the next sector in the file. The disk's 
directory contains, for each file on the 
disk, the number of its first sector. The 
directory also contains the number of 
the first free sector on the disk, that 
sector contains the number of the 
second free sector, and so on. The 
free sectors form a linked list on the 
disk, as do the sectors for each file. 

My method is similar. but I've tried 
to minimize the number of disk ac- 
cesses required to read or write a cell 
array by keeping more information in 
memory. [ use a single file | call the 
scratch file to hold all the cell arrays 
that are written to disk. Initially, the 
file is empty: as cel! arrays are writ- 
ten, it grows. 

п my scheme, a disk address is an 
array of sector numbers. The size of 

{continued} 


Computer Friends Buffers, 


the new generation. 
MAC MASTER" PROTEUS" 


Universal Buffer & Printer Controller. Double Buffer & Data Switch (Parallel). 


LOOK! 
Let Mac Master be your 


1. Buffer and free your Computer Memory 
2. Printer Controller. Mac Master stores/recalls all the 


Connect 2 printers or other parallel peripherals to 
PROTEUS and you will have: 


1. Buffer on Port 1 and 2. 


fonts and commands of any printer you connect to it. 2. Switching capability (manual or via software). 
3. Auxiliary Memory. Mac Master stores/recalls files, 3. Multiple Copy capability on both ports. 

logos, graphic symbols, etc. | 00 
Plus multiple copy capability, memory and copy no. dis- PROTEUS 64K — $199 Shipping 
play, pause and bypass option, and mare. Available in | 00 $400 U.S. 
parallel or serial. PROTEUS 256K - $299 

000 = goo 
64K 5299 250K. | $45 Mac Master and/or Proteus are easily installed 
1MEG 570000 Shipping and can be used immediately. 12 Months Warranty. 


MERCURY MODEM 


Really 100% Hayes* Smartmodem 
Compatible. м 300/1200 Baud Speed. № 
Auto answer, Auto dial, Auto speed selec- 
tion. B Audio monitor w/Volume Control, m 
Front Panel lights. м Excelent Manual. № 
18 months warranty. 
$20500 Inciudes power supply and 
telephone cable. Computer to 
Modem cable $15.00. Ship- 
ping $4.00 


DATA SWITCHES 
All types, all lines switched, all metal, 
heavy duty switch, elegant design, best 
value for money. 


UNIVERSAL 

тм 
MAC INKER 
Re-ink yourFabric Ribbons 
automatically for less than 5 cents. 


Extrernely simple operation. We sup- 
port any fabric cartridge. The Univer- 
sal Cartridge MAC INKER is $68.50. 
The Universal Spool MAC INKER is 
$66.95. Our lubricated, dot matrix ink 
($3.00/bottle) yields a darker print 
than most new ribbons. Estimated no. 
of re-inkings per avge. cartridge 
60-100. MAC INKER has been 
Ieviewed, approved and flattered in 
most magazines, even in the New 
York Times and the Chicago Sun 
Times, 


2 Ports Parallel 


or Serial 5 7500 
orserial 4 915000 


2 Computers/ 

2 Printers Par. or Ser. $15009 
We have cables too. Please inquire or 
specify at time of order. 


“Hayes 15 a trademark of Hayes Microproducts 


mac-the-ripper- 


Perforation Eliminating Machine. 


Order Toll Free. 


Tears off the perforations from computer pa- Call or Write for free brochure. 
per. Fead in the first sheet of the stack and let 
mac-the-ripper do the rest. Eliminates tedium 1-800-547-3303 


Shipping” 
$3.00 U.S. 
(Universal w/C. Itoh Prowriter Cartridge). 


Over 50,000 MAC INKERS in the field as of 
Jan. 15, 1986. 


RE-INK IN COLOR TOO 

'We have colored or un-inked cartridges or 
taloads for most popular printers. Colors: 
Brown, Blue, Red, Green, Yellow, Purple. Please 
inquire. 


and can pay for itself promptly in saved person- 


In Oregon 503-297-2321 (24 hours line) 
nel time. 


Cszmputer 
ж. 

Friends: 

6415 SW Canyon Ct., #10 


Portland OR 97221 
telex 4949559 


Shipping 
$5.00 U.S. 


$4900 
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inquiry 375 for End-Users. 
Inquiry 376 for DEALERS ONLY. 


Expand Your Computers 
Capability . . . instantly! 


Now You Can Send Data to as 
Many as Four Peripherals at 
the Touch of a Button! 


Via West Data Switches do away with 
recabling forever. Simply connect between 
your computer and printers, moderns, plotters, 
terrninals, networks, etc. and direct data to the 
peripheral you want at the touch of a button! 
Our switches fit all types of computers and cable connectors. This 
includes code activated switches for keyboard control. Both serial and 
paraliel versions are available in 2, 3, and 4 port configurations. 

X Switches are also available. 


TSP-IBM :79 


4 


Е 15 
E т, Tu 
з 


Over 22 switch types in stock for 
Appie, Macintosh, ВМ PC/AT/34/36/ 
38, WANG, and compatibles. We also 
offer a full line of cables and connec- 
tors. Custom orders are welcomed. 
All orders shipped freight collect. Add 54/ 
Unit for postpaid delivery. Checks, Visa Or 
MasterCard accepted, Arizona residents 
add 7%. Dealer inquiries invited. 


Peripherals 
VIA WEST. Inc. ison Azon esros 
The Interface Company” |602) 623-5716 


IBM and IBM PC; AT intamational Business Machines Corp. Macintosh and Аррів-Аррю 
_ Computer, Inc. Wang-Wang Laboralones, ілю 


Take the trouble out of 
troubleshooting and repair 


of microcomputers 
COMPUTERFACTS™ E 


Choose Sams Computerfacts for detailed | т” 
achematics, circuit board photos, trouble- | bg som 
shooting tips, and replacement parts cross | 

references covering more than 50 different 
microcomputers, printers, disk drives, and 
monitors. Sams works from actual production 
models disassembling each unit and testing 
each board. Every component location, every 
circuit track, and every waveform is checked 
and rechecked 


Coverage includes IBM®, Apple®, Commodore™, Radio Shack? , ATARI®, Texas іп- 
struments, ATOT Computers; Epson? , Okidata, C.ITOH, NEC? printers . . . and many 
more. Call today to order the Computerfacts you need. 
To order call 800-428-SAMS 
Ask for Operator 828 
In Indiana call 317-298-5566 


Addim 
City 
ar Бір 
Bill my eredi сый C] VISA IME DAE Book No. Сезу Price 
в. Exp. Рам 
Shi & $ 2150 
Зас абран NE, OH, TH, шу 
гезііспіз add focal males tax 3 
Total $ 


Check or money order enclosed. Make checks payable to Howard W Sams & Co. Mail this 
form with payment to Howard W. Sams & Co; Dept. DM ® 4300 West 62nd Зиса * 
Indianapolis, IN 46268 
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the array may vary. depending on how 
many sectors a cell array actually oc- 
cupies. Keeping the locations of all 
the sectors of a cell array together in 
memory, rather than linking the sec- 
tors together on the disk. reduces the 
number of disk accesses when rewrit- 
ing a cell array. 

| also keep a list of free sectors; 
again, the list is in memory to speed 
access. The list need not contain every 
sector on the disk but only those sec- 
tors in the scratch file that have been 
freed. There probably won't be many 
of these at any given time, so the free 
list should be short. 

When a cell array is written to disk 
for the first time. it is assigned enough 
free sectors to hold its contents. The 
sectors are drawn first from the free 
list: when the free list is exhausted, 
the scratch file is extended. When the 
cell array is subsequently rewritten to 
disk, the sectors allocated to it are 
overwritten. If the cell array requires 
the same number of sectors as orig- 
inally. nothing changes. If it requires 
fewer, the unused sector numbers are 
removed from its disk address and 
placed on the free list. If the cell ar- 
ray requires more sectors. additional 
sectors are allocated from the free list 
or the end of the scratch file. and their 
numbers are appended to the disk 
address of the cell array. Reading a 
cell array from the disk is a simple 
matter of reading each sector men- 
tioned in its disk address. 

In an effort to achieve some por- 
tability | use Modula-2's file system 
module to implement the scratch file. 
You may. however, want to bypass 
your computer's Не system and ac- 
cess the disk directly. 


ADDITIONS 

As always, numerous improvements 
and additions can be made to my pro- 
gram. Of course, the user interface 
could use some work. There are also, 
| am sure, many other reasonable 
spreadsheet implementations that dif- 
fer significantly from the four I've de- 
scribed: you can trade off the param- 
eters of speed, size, and convenience 
in limitless ways. Finally. many minor 
improvements could be made to my 
implementations. Opportunities for 
clever space-time trade-offs abound. ш 
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to 26 variable valuea at once, *Orders outside the U.S., please add $20 shipping and handling. (U.S. funds, please) 


Sekeh ig а frademark of Borland inermationa! Microsoft Word is а trademark of Microsoft. WordSter 2000 i$ a redemark of MicroPro, Lowe 1-2-3 ін а кедетмик oi Lotus Corporabon. 99.360 I+ is а ғадалытк of Aghion-Tete. 
Inquiry 16 for End-Users. Inquiry 17 for DEALERS ONLY. 
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— LCD display screen. But it doesn't have фф E 


When it comes to a portable 
computer, smaller is better. 

__ . Thats one reason the new dual 
disk drive Toshiba T1100 PLUS has it all 
over the IBM PC Convertible. 

But our new portable PC is not 
only smaller than the IBM. It's also 
lighter. And more powerful. 

How much smaller? A full 20%. 
And theirs weighs 12.2 pounds. Ours 
is under 10 pounds. 

.. And with theirs, if you want 
serial and ERE. or a CRT port, 
you have to add add-ons. | 

. Which makes it even bigger and 
heavier. And more expensive. 

With the T1100 PLUS, the serial, 
the parallel and the CRT ports are 
standard built-in features. Simple math- 
ematics tells you which portable is more 
portable. And more affordable. 


WE TAKE THE PORTABLE PC TO 
A HIGHER POWER. 

Before we go any further, we 
have to tell Ps there is one thing about 
the T1100 PLUS that's bigger than the 
IBM portable. It's maximum memory 
capacity. Ours is 640K of RAM. Theirs 
is only 512K of RAM. 

Now we can tell you that the 
T1100 PLUS is faster than the IBM. | 
Our microprocessor lets you zip 
through work at twice the sn A 

ANOTHER CLEAR ADVANTAGE. 


The Toshiba T1100 PLUS uses 
a high-contrast, high-resolution LCD 
display screen. It shows 25 lines by 80 


as much contrast. It doesn't tilt to as 
many convenient angles. And you have 
to pull it off to hook up another monitor. 


ONE MORE THING THAT MAKES 
US EXCEPTIONAL. 


Of course, the Toshiba T1100 
PLUS is fully IBM-compatible. So you 
can run popular software like Lotus 
1-2-3; Wordstar and dBASE IIT: 

And, as we mentioned, it has 
two built-in 720K 3.5" disk drives. It 
also has an optional 1200-baud Науев- 
compatible internal modem and runs 
on built-in rechargeable batteries. Just 
like the IBM portable. | 

But should either stop ranning 
only Toshiba guarantees you overnight 
delivery of a i ens while yours 
is being fixed. It's all part of our 
"Exceptional Care" program. 

To find out more about the 
T1100 PLUS, call 1-800-457-7777 for 
the name of the authorized Toshiba 
dealer near you. And see why being 
small is going to make us one of the 
biggest things in PCs. 


In Touch with Tomorrow 


“TOSHIBA AMERICA, INC. informacon Deen 
lae Enn cmm —, — 


Бүлент 
inquiry 368 
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characters of text with 640x200 reso- 7 444 
lution, tilts to any convenient viewing "37 , 


ange and folds tlat when you use a 
CRT monitor. 
The IBM portable also uses an 


LIBM and are registered trademarks of International Business Machines 
кид, 1-23 ie a registered trademark of Lotus Development Corporation. 
Я trademark of Mi 4. dBASE MI is a гедімгеткі trademark of 


Get the Picture with 
iPHOTOBASE 


AZ, ғ 


COLOR 


PHOTOBASE is а soft- PC-EYE is a high speed, 
ware package that works | high resolution video 
with data base manage- digitizer board that lets 
ment systems such as: you capture anything you 
dbase ІІ”, R:Base 4000" can $69, 
and the IBM Filing 
Assistant*. 


Now you can open up a whole Customers, distributors and sales it’s Easy 

new dimension in data base personnel can quickly search data With a simple keystroke, pop-out of 

applications by merging real-life and view the resulting product/ your data base system and into the 

color pictures with popular data . picture information on one screen. PHOTOBASE menu. Capture 

base management systems. Files can be updated easily, images of text, photos, artwork and 

Pictures of people, products, quickly. 3-dimensional objects with an 

diagrams, maps, company logos — pe ordinary video camera and our 

whatever you want to photograph __ high resolution PC-EYE™ video 

— can be integrated with your Шы | digitizer. Pop back into your data 

data base. Consider these typical ui eee я | | base system and add the picture 

applications: Ni. | | name to your data base like you 

Security — verify those employees osi | would any other piece of 

4 who have authorized clearance to p, Е ae ж” ШЕТІ, егі information. The full functionality of 
sinker access areas. A data base POT. se I ER the data base system is preserved, 

| slo ( і i >> but the resulting display is text and 
ас 5 picture information оп one screen. 


Pictures are displayed in the upper 
right quadrant of the screen or at a 
estate | full-screen resolution of 320 x 200 
or Sater pi oroperty identificatio and | тш | = гә; with 256 optimized colors, Screen 
| Jase рн сози ns || it — | . display can alternate with text, 
= Dae ee MALES s | ingen рй Mee. 
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PROGRAMMING INSIGHT 


ANAGRAM SOLVING 
IN PASCAL 


THE ЮУ OF ANAGRAMMING is the 
joy of language itself. Although En- 
glish poet John Dryden called the 
practice "the torturing of one poor 
word ten thousand ways" people have 
been rearranging the letters of words 
at least since ancient Greek times, and 
very likely since the first alphabet was 
devised. Some anagrammatists work 
for the sheer pleasure of seeing intox- 
iate turn into excitation, Others have 
gone from lofty heights to the very 
highest, seeking religious meaning in 
the mysterious transposition of one 
word into another. 

Part of the pleasure comes from the 
jolt of recognition when a word is 
anagrammed. Even short words have 
an astounding number of possibilities. 
The number of permutations of a 
word N letters long is N factorial, so 
that a five-letter word has 5!, or 120 
possible anagrams. Ап eight-letter 
word has 40,320, and a ten-letter 
word has more than 3.6 million. 
Nevertheless, the human eye can look 
at anagrams and easily see ars magna— 
the great art. 

Can a microcomputer be pro- 
grammed to do the same thing? A 


BY BOB KEEFER 


Use a probability table 


to decipher anagrams 


February 1984 BYTE article ("Deci- 
phering Word Games" by Mark C. 
Worley) outlined a BASIC program 
that generates all permutations of 
words up to six letters long and dis- 
plays them on the screen. At that 
point, it's up to the operator to pick 
the English words out from the non- 
sense combinations. 

My program, ANAGRAM.PAS, goes 
a step further. |Edilors mote; ANA- 
GRAM.PAS and SETPROBPAS (men- 
tioned later) are available in a variety of for- 
mats. See pages 459—461 for details.| Writ- 
ten in Turbo Pascal. the program 
generates all possible permutations of 
words up to ten letters long (it can do 
even longer words, but the program 
would take a very long time to run). 
Then, using a surprisingly mechanical 
method. it tries to solve the ana- 
gram—that is. to pick out the English 
among the random nonsense. The 
program doesn't, however, look words 
up in a dictionary: that would, after 
all. be cheating. What it does instead 
is evaluate the probability that each 
of the three-letter combinations, or 
trigrams. that make up the permuta- 
tions could occur in normal English. 


The method is based on the fact 
that in English. as in any other lan- 
guage, certain patterns of letters are 
more likely to occur than others (see 
"A Travesty Generator for Micros" by 
Hugh Kenner and Joseph O'Rourke. 
November 1984 BYTE). А basic ex- 
ample is that 4 is almost invariably 
followed by u. In a more typical case, 
it is easy to determine that th is fre- 
quently followed by е a. i, or o, more 
rarely by и. and almost never by p or z. 

This property allows your computer 
to evaluate the likelihood that any 
given combination of letters is an 
English word and not nonsense. For 
example, you can permute the letters 
d, 9, and o, into six arrangements: 


DGO 
DOG 
GDO 
GOD 
OGD 
ODG 


When you put these trigrams in order 
(continued) 
Воб Keefer (35995 East Wills Rd., Creswell, 
OR 97426) is a feature writer for The 
Register-Guard in Eugene, Oregon. 
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of their likely appearance in English, 
the two words god and dag rise to the 
top: 


GOD 
DOG 
ODG 
GDO 
DGO 
OGD 


This is exactly what ANAGRAM.PAS 
does. Given a list of letters in any 
order—including an English word—it 
produces every permutation of those 
letters. Then it scores each permuta- 
tion by totaling the probabilities of the 
trigrams that make up the permuta- 
tion. Finally, the program prints out the 
top 15 scorers. presumably including 
any English words buried among the 
nonsense permutations. Table | 
shows the results of entering the let- 
ters claaps, which ANAGRAM.PAS un- 
ravels to pascal on line 4. 

But where does ANAGRAM.PAS 
look up the probabilities? That's 
where a second program comes in. 


SETPROB.PAS 

SETPROB.PAS creates a probability 
table for ANAGRAM.PAS by reading 
natural English text from a disk file 
and counting the occurrences of each 
trigram. The results are tabulated in 
a three-dimensional array, Probability 
[XY 2]. which is then stored in a disk 
file (PROB.DAT) for use by ANA- 
GRAM.PAS. 

Probability[X Y.Z] is a big array. With 
each dimension extending for 27 
units—26 letters plus the blank 
space—it has 19,683 elements. In a 
Turbo Pascal integer array, which re- 
quires 2 bytes per element, that's 40K 


ANAGRAM SOLVING 


bytes for the probability table alone. 
Using Turbo Pascal on my 64K-byte 
Osborne | means the program can- 
not be compiled and run in memory 
but must be compiled into a com- 
mand file (COM) and run without the 
Turbo Pascal system. 

I ran SETPROBPAS on several chap- 
ters of an unfinished novel, since that 
was the largest chunk of text І had sit- 
ting around on floppy disks. The 
English text was about 35.000 words. 
A bit of experimentation showed that 
the performance of ANAGRAM.PAS 
improved dramatically at first, as 
more text was digested into the prob- 
ability table. When the table included 
the results of reading about half the 
text, though. the program's perfor- 
mance seemed to top out. It may be 
that adding English text from a source 
other than my own hand would once 
again broaden the program's hori- 
zons; | haven't yet tried this. 

To use SETPROB.PAS on more than 
one text file, such as separate chap- 
ters contained on more than one disk, 
you must alter the procedure Zero- 
Prob so that instead of setting the 
array elements in Probability[X. Y, 7] to 
zero at the beginning of the program, 
it reads in existing resuits from the file 
PROB.DAT. Notes in the program 
listing show how to do this easily. 

SETPROB.PAS treats everything that 
is not a letter as a blank space and 
turns all letters into capitals. Then it 
collapses strings of blanks into single 
blanks before evaluating the charac- 
ters of the trigram (Cht, Ch2, Ch3) 
and incrementing the appropriate ar- 
ray element in Probability[XY,Z]. А 
procedure called ScaleProb makes 
sure that the highest value in the ar- 


Table |: ма typical run. ANAGRAM.PAS unscrambles a group of letters 
and finds, on line 4. the word "pascal?" The number to the right of the word 


shows relative probability. 


Enter word: claaps CASPAL 
SACLAP 
SAPACL 
PASCAL 
CASPLA 
SPACAL 
CALAPS 
CAPALS 


1 
2 
3 
4 
5 
6 
T 
8 
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PLASAC 
LASPAC 
CASLAP 
PLACAS 
SAPLAC 
PASLAC 
PACLAS 


ray never exceeds Pascal's maximum 
integer value, 32.767. 

An interesting feature of ANA- 
GRAM.PAS is that probability tables 
can easily be generated for different 
languages. When І used SETPROB.PAS 
to create a probability table for Latin 
by counting a 300-word excerpt from 
Cicero, ourtt no longer unscrambled to 
trout, as it does when the table is 
based on English text, but to tutor, a 
good Latin word. Similarly, eung un- 
scrambled to neque, the Latin word for 
nor, and not queen, as it would in 
English. 


ANAGRAM.PAS 

ANAGRAM.PAS contains two Pascal 
procedures of interest. Permute, a 
recursive procedure generates all 
possible permutations of the string 
obtained by procedure Getlnput. ! 
must admit | was stumped for a long 
time by the problem of generating 
permutations of a word of any length 
without resorting to an endless 
number of nested for loops: 1 finally 
stumbled across the solution in 
Charles Seiter and Robert Weiss's 
Pascal for BASIC Programmers (Addison- 
Wesley 1983) and have borrowed 
their general structure for Permute. To 
them, thanks. 

The second procedure, Score, is in- 
corporated into Permute. It consults 
the probability table to look up the 
relative likelihood of each trigram 
making up the word. A space is 
added to the beginning and ending of 
each permutation before scoring be- 
cause the blank space is the most fre- 
quently appearing character in En- 
glish text, and its location, marking 
the beginning and ending of words, 
is accordingly significant. The total 
probability for each permutation is 
stored in the variable Total, which is 
then compared to the list of winners 
kept by procedure KeepScore in the 
array ScoreBoard. If the new total is 
higher than any score on the Score- 
Board array. Total and the string Word- 
ToScore are plugged into place and 
the rest of the contenders are shuffled 
down one slot in the ranking. 

The one refinement | have made to 
the basic scoring method is that an 
anagrams score is cut in half for every 

(continued) 


When your eyes 
are bigger 
than your budget 


Do you need a personal computer, but your budget winces at the cost? 
Are you considering a big name computer with a big price? Or a no-name 
brand that will give you less? 
Look at Cordata’s affordable PCs and ATs. 
You see...Cordata (formerly Corona Data Systems) has been 
providing the best value in PCs right from the beginning. 
Check out our desktop PC400. Only $1495, complete. 
ш Big 14" screen — easy-to-read, sharp characters, built-in graphics. 
ш Full size system — lots of room for growth. 
Ш Big memory (512K) — plenty to meet today's software demands. 
Ш Software included — spreadsheet, word processing, database and 
communications integrated software (Electric Desk). Also MS-DOS, BASIC 
and start-up tutorials. 
B Nationwide service by Xerox. 
Cordata means value for your computer dollar. We bring seasoned 
expertise to every product and a track record of meeting the needs of PC 


users. . 
For the Cordata dealer nearest you JO] [] the 


all (800) 621-6746. In California call (805) 
198-5500, In Canada сай (604) 984-0641. cordata Corps” 


Ask for an 
EYES-ON DEMONSTRATION. and get more! 
стер нс. тэ dang ere enr Пак MM == cordata 
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eatin дасына, Шы. 


ANAGRAM.PAS does 
not handle very long 
anagrams well. 


trigram it contains with a zero proba- 
bility. This prevents an anagram made 
up of both a very likely trigram. such 
as she. and an impossible one, such as 
dqt. from scoring well and overwhelm- 
ing other possibilities, This is handled 
in the procedure Score by the vari- 
able Unlikelihood, which counts the 
number of zero-probability trigrams. 


PERFORMANCE 
How weil does ANAGRAM.PAS work? 
That depends on the length of the 
word. To establish some kind of stan- 
dard for performance while testing 
the program, | drew up a list of 70 
common words, including 20 four-. 
five-, and six-letter words and 10 
seven-letter words. The program was 
declared to have solved the anagram 
if the original word appeared any- 
where in the list of 15 top choices. 
At its best, ANAGRAM.PAS "solved" 
all 20 of the four-letter words, 16 of 
the five-letter words, 9 of the six-letter 
words, and 6 of the seven-letter 


ANAGRAM SOLVING 


words. Table 2 shows a list of the 70 
test words and the rank number each 
received during one run of the pro- 
gram. Overall. then, it appears that 
ANAGRAM.PAS will unscramble a 
four- or five-letter word about 90 per- 
cent of the time. That is, of course, lit- 
tle to boast of for four-letter words. 
which have only 24 anagrams. But 
five-letter words have 120 possible 
combinations, and it is sometimes 
startling to watch the program flash 
the correct unscrambled word on the 
screen a few seconds after you have 
typed in its letters in random order. 
For six- and seven-letter words, the 
success rate falls to slightly more than 
50 percent. Eight-. nine- and ten-etter 
words take quite a long time to com- 
pute (my Osborne takes about 20 
minutes for eight letters and 30 hours 
for ten letters), and !‘ме not tried 
enough of them to be able to gen- 
eralize. The success rate is undoubt- 
edly quite low. 

I've tried various methods for im- 
proving the programs performance— 
jiggling the way in which the Unlikeli- 
hood factor is calculated. for example. 
or the amount of text used to estab- 
lish the probability table. My conclu- 
sion is that the basic method is sound, 
and extra bells and whistles only get 
in the way, except for the simple 


Table 2: Seventy common English words and the probability rank each received 
| from ANAGRAM.PAS. An asterisk indicates a rank higher than 15, meaning 

the program did not solve the anagram. Of course, the probability rank will vary 

depending on the text you use in calculating the probability of trigrams. 


Пе BYTE * ІШУ 1986 


FOUR 2 TROUT 2 SEXTET “ TERRIER 2 

WITH 1 STORE ] BANANA 12 COUNTRY 1 

THEY 1 BREAD 12 FRIEND 11 BISCUIT ы 

BOAT 3 STEAM 7 VOLUME 10 SPEAKER 6 

SHIP 9 HORSE 13 DONKEY 1 PICTURE 

CORE 1 NUTTY 5 FLOWER 4 COCONUT ” 

HATE 6 AWFUL 15 SKATER Я BELIEVE L 

SKIN 1 CREEP ° BORING 8 ARCHERY " 

KIND 1 ADOBE , ACTION T CALVARY 1 
| LOVE 1 CREAM 13 INDIAN 1 LIZARDS 3 

SING 1 SKIPS j PENCIL г 

CRAM 4 NEEDY 14 NAUSEA i 

JAZZ 1 PLATE 2 ALIGHT s 

ZERO 10 QUEEN 2 ENGINE н 

ЕХАМ 1 PIZZA 8 CORRAL 2 

PAIR d ZILCH 1 DIMPLE 2 

QUIT 1 JELLO 4 GANTRY p 

SKIM 5 CLOCK 2 STREET ч 

OBOE 6 HAPPY 1 ARTIST қ 

SPRY ] SHAPE 15 BANGLE 10 


4 

rescoring of words containing zero- 
probability trigrams. The best way to 
improve performance would un- 
doubtedly be to count the probabili- 
ty of four- or five-letter segments in- 
stead of three-letter segments. The 
size of such a probability table, 
though. would exceed the memory of 
most microcomputers. While it is 
possible to write a program that 
would score anagrams without a 
probability table, less memory- 
intensive algorithms run very much 
slower and would be ungainly for 
words longer than five or six letters. 
which ANAGRAM.PAS already solves 
fairly well. 

One area that might bear examina- 
tion is elimination of extremely high 
probabilities from the existing table. 
The occurrence of th is so common. 
for example, that any time a word con- 
tains both t and й, those permutations 
containing the diphthong t^ score ex- 
tremely high and wipe out all other 
possibilities. Thus heater is lost. in favor 
of such nonsense as therea, eareth, and 
eather. It may be that massaging the 
probability table to temper extremes 
would produce better results. 

One thing that ANAGRAM.PAS 
does not do well at all is handle very 
long anagrams, such as full sentences. 
This could be another problem for 
further study. Lengthy anagrams are 
not only possible for humans to solve. 
but they have at times been the oc- 
casion of considerable intellectual 
passion. During the seventeenth cen- 
tury, perhaps the heyday of anagram- 
ming, a hermit of St. Paul named 
Nieszporkowitz produced more than 
3000 metrical anagrams of the 
“Angelic Salutation” in the Gospel Ac- 
cording to St. Luke: Ave Maria, gratia 
plena, Dominus tecum. ("Hail Mary, full of 
grace, the Lord is with уои") One ex- 
ample is Virgo serena. pia. munda et im- 
maculata. ("Virgin serene, pious, 
elegant and immaculate") Not to be 
outdone, the Belgian abbot Lucas de 
Vriese turned out 3100. with ap- 
parently few repetitions. It would take 
ANAGRAM.PAS about 7.8 x 10% 
years to compute and score its fa- 
vorite 15 anagrams of the Angelic 
Salutation. That is about 5 x 10% 
times the estimated age of the 
universe. ш 


Print Master from BayTech 
is an intelligent printer 
controller that connects 
between your computers and 
printers. It allows you to share 
one printer automatically, 
contend for multiple printers 
automatically, or switch 
between several printers by 
sending a simple code. Plus, 
Print Master's built-in buffer 
spools data until your printer 
can receive it. 


— 
А VERY FLEXIBLE 
PRINTER SHARER 


You configure Print Master's 
ports for any combination of 
printers and computers by 
answering questions from the 
easy-to-follow menus. For 
example, with the ten-port 
Print Master, nine computers 
can share one printer, eight 
computers can share two 
printers, seven computers 
can share three printers, and 
$0 оп, to one computer which 
can share nine printers. You 
can also menu-select these 
features: the baud rate, word 
size, stop bits, parity, and 
XON/OFF handshaking; the 
disconnect time-out; and fom 
feeds. Ports may be 
configured individually to 
translate lor printers and 
computers using different 
configurations. All 
changes you make are 
saved in non- 
volatile memory. 


Inquiry 37 


PRINTER SHARING 
AND PRINT BUFFERING 


BayTech 


Printer Controller 


PRINT MASTER'S BUFFER 


KEEPS YOU WORKING 


Since Print Master can 
accept data faster than your 
printer, you can dump a print 
job into Print Master's 512K 
buffer and then go on to 
another project. All connected 
users can send data to this 
common pool buffer, and 
they can be doing it at the 
same timo, even if no printer 
is available. Data is stored in 
the buffer until it can be sent 
on a first-in-first- 
out basis to 


the selected printer, If you 
need more memory, Print 
Master is optionally available 
with one megabyte buffer. 


CONTROL PRINT OUTPUT 


FROM YOUR COMPUTER 


If several users are sharing 
one printer, printer sharing is 
completely automatic. There 
are no codes to send. You 
simply perform your normal 
print operation. If you are 
sharing several identical 
printers, connection 

is also 


ALL IN ONE VERSATILE UNIT 


automatic. Again, you perform 
your normal print operation 
and are connected to the 
next available printer on a 
first-come-first-serve basis. 
Print Master will send data to 
all printers simultaneously to 
keep your printers running at 
full capacity. 

If you are sharing several 
different printers, such as a 
letter printer, a laser-jet and a 
plotter, you do your normal 
print routine but insert a short 
printer select code (which 
you can define yourself) as 
the first characters of your 
data. The data is then routed 
to the selected printer. It's 
that easy. 


ST, 
CHOOSE SERIAL 
OR PARALLEL MODELS 


706A (6 paralle! ports), $795. 
706С (6 serial ports), $795. 
706D (4 parallel/2 serial), $795. 
7080 (6 paraliel/2 serial), $895. 
708С (8 serial ports), $895. 
710С (10 serial ports), $995. 
Additional 500K buffer, $249. 
Want more details? Call or 
write BayTech at P.O. Box 
387, Bay Saint Louis, MS 
39520. Telex 910-333-1618. 
Phone 601-467-8231 or 


800-523-2702 


Bay TECHNICAL ASSOCIATES, INC. 


DATA COMMUNICATIONS PRODUCTS 
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ported 


SINK YOUR 


| ТЕЕГН INTO 
THIS. 


introducing WordStar' 2000 Plus Release 2, the 
new and improved software that topped 
InfoCorp’s chart of word processing packages. 


We could make all kinds of claims about our new 
WordStar 2000 Plus Release 2. 


About its commonsense commands. Tutorials for easy 
training. Direct Lotus" file input Extensive printer sup- 
port. DCA connectivity. LANs and site licensing options. 


That would be easy to do. 
But we decided to let the experts do the talking. 


In a comparative report—the report containing the chart 
to the lefi—Robert Lefkowits of InfoCorp said: 


"WS 2000+ emerges as a clear 
winner in overall applicability 
infoCorp believes WS 2000+ 
would appeal to the largest 
number and widest variety of 
users. Its layered functionality, 
ease of learning, and excellent 
communications features make it ideal for 
corporate users, ranging from secretaries 

to clerks to managers to executives.” 


And, after reviewing WordStar 2000 Plus Release 2 
alongside MultiMate" Advantage" and ІВМ” 5 


Powerful word processing 
has never been easier." 


totus ano тм DR 3 эта 
Мий Мате Coroorabon Cumt 
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іргесі ANTAS ся LOLS Development Corporation and IB Corpotapon, respectively Минте ang Advbntage 
ОФ can update to WordSsrar 2000 (виза 2 Бу бй мерге Customer Updo 800-455301С0х 265 


DisplayWrite* 3, International Data Corporation's 
Jim Chapman concluded: 


"WordStar 2000 

is our favorite—for ease of 
learning, ease of use... and 
for well-conceived and 
helpful documentation.” 


Now we don't expect you to take these opinions as 
gospel. 


Because when it comes to knowing your company's 
word processing needs, you're the expert who 
really matters. 


50 evaluate our product yourself. 


See your local MicroPro dealer today. Or сай 800- 
227-6703 (800-632-7979 in California) for the dealer 
nearest you. Put WordStar 2000 Plus Release 2 to the 
test and see how it measures up to the advance reviews. 


We believe it'll! be time well spent. For you and your 
company. 
If you'd like the complete InfoCorp and IDC reports, we'll 


be happy to send them to you. Just fill out the coupon 


below and mail it to us, toe 


ог call 800-443-0100 x. 547. 


P.O. Box 57135, Hayward, CA 94545 
Yes, I'd like copies of the InfoCorp and IDC Reports on WordStar | 
| 2000 Plus Release 2. Please send them to me nght away. | 
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PART |: THE HARDWARE AND OPERATING SYSTEM 


THE DEFINICON 68020 
COPROCESSOR 


А plug-in board that 
provides 32-bit 
computing power and 


math processing for 


16-bit machines 


ave you ever wished that 
your personal computer 
had the speed of a VAX 
EA. or that the number 64K 
had never existed? Well, the Motorola 
68020 32-bit microprocessor has the 
computing power to come close to 
fulfilling both those dreams. BYTE has 
arranged for Definicon Systems to 
design a special version of its 68020- 
based scientific microcomputer sys- 
tem that allows 68020 hardware and 
software development at a price all 
can afford. (See the text box "How to 
Get Your DSI-020 Coprocessor Sys- 


Trevor Marshall, Christopher Jones, and Sigi 
Kluger are engineers with Definicon Systems 
Inc. They can be contacted at 31324 Via Col- 
inas £108/9, Westlake Village, CA 91362. 
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tem” on page 122 for complete 
information.) 

The DS1-020 is a coprocessor board 
(see photo |) that uses the 12.5-mega- 
hertz versions of the 68020 CPU and 
the 68881 FPU (floating-point unit]. 
Provision has been made for the ad- 
dition of the 68851 PMMU (paged- 
memory-management unit) when it 
becomes available. The board has | 
megabyte of high-speed parity- 
checked dynamic RAM that requires 
only one CPU wait state to operate 
correctly. There are two high-speed 
(38.400 bps} serial ports (figure 1) and 
an interrupt-driven timer to ease the 
task of porting UNIX. 

All the facilities of a host IBM PC or 
compatible are available to the co- 
processor, including networking and 
access to any other peripherals con- 
nected to the PC's bus. System calls 
for full bit-mapped graphics are pro- 
vided in the kernel. All BDOS and 
BIOS software interrupts in the PC are 
available to the 68020 programmer. 


OVERVIEW 

The DSI-020 board is composed of a 
number of relatively independent 
functional blocks. The CPU cluster 
(figure 2) consists of the 68020. 
68881, and 68851. The 32-bit bus ad- 


dress decoding circuitry is shown in 
figure 3 and includes the FPU20 and 
DEC20 PALs, the HOLD20 bus re- 
quest arbiter PAL, the 32-bit bus DMA 
sequencer (74Е16] and DPORT20 
PAL) the DSACK20 PAL, and the 
BE20 byte enable PAL (figure 4]. The 
DSACK20 PALs main function is to 
provide signals to the 68020 to in- 
dicate that a memory access cycle is 
complete and whether the size of the 
transfer was 8, 16. or 32 bits. 

А delay line and associated headers 
delay the CPU's address strobe (А5) 
signal long enough for all the de- 
coding to have been completed be- 
fore the RASIN signal is generated to 
initiate the DP8409 dynamic RAM 
controller's access cycle. The DP8409 
(figure 5] directly drives the multi- 
plexed address and RAS lines of the 
RAMs. The CAS signal is multiplexed 
with the Byte Enable signals before 
being applied to the RAM array. 
shown ín figure 6. The refresh counter 
is driven from the CPU's clock oscil- 
lator, divided by 128. The DP8409 at- 
tempts to do a hidden refresh, but if 
this is not possible, a refresh request 
(RFIO) will be sent to the HOLD20 
PAL every 10.24 microseconds. When 
this is acknowledged (with RFSHACK) 
the DP8409 will perform a 
refresh cycle. 

Hidden refreshes occur whenever 
any device other than the RAM itself 
is addressed. In particular. accesses 
to the 68881 will cause a hidden 
refresh to occur. This considerably 
reduces any overhead that might 
otherwise be incurred using this DMA 
refresh technique. 


BY TREVOR MARSHALL, CHRISTOPHER JONES, AND SIGI KLUGER 


Photo 1: The Definicon DSI-020 Board with 68020 CPU. 68881 FPU, and | megabyte of memory. A 68851 PMMU 
is shown with this board although it is not commercially available at this time. 


The parity error signal generated as 
shown in figure 7 is latched and can 
be read by the host PC at bit 0 of the 
BFLAGS port (see table 1 and figure 
4). Pulse the Refresh Inhibit line 
(RFSHINH) briefly to reset this latch. 


THE 68851 PMMU 

The principal function of the PMMU 
is the translation of logical addresses 
from the software running in the CPU 
to physical addresses within the range 
of the available hardware facilities. 
This allows programs to run at ad- 
dresses that are not available in 
physical memory. An operating sys- 
tem that swaps infrequently used 
memory blocks to disk and so en- 
larges the effective addressing range 
of programs is called a virtual mem- 
ory system (VMS). Although Definicon 
has written a VMS for the 051-32, the 
kernel for the DSI-020 does not yet 
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implement virtual memory. The map- 
ping from logical to physical ad- 
dresses is stored in tables (in memory) 
that the PMMU can search. It has an 
internal cache so that the most 
recently used translation table entries 
are available without the necessity for 
an additional bus cycle. The PMMU 
implements a hierarchical protection 
mechanism with up to eight access 
levels. It also provides a breakpoint 
acknowledge facility to support the 
68020 breakpoint instructions. 

The 6885! internally decodes its 
own chip select function. 


THE 68881 COPROCESSOR 

The 68881 is the first high-speed float- 
ing-point accelerator from Motorola. 
It is addressed when the 68020 places 
[11 on its status lines (FCO, ЕСІ, and 
ЕС2). 0010 on lines A19 through А16, 
and 001 on lines A15 through A13 


and performs a memory cycie. The 
special coding on the status lines in- 
dicates, however, that the cycle is ac- 
tually for the coprocessor interface. 
Chip select for the 68881 is derived 
in the FPU20 PAL. 

The major feature of the 68881 is 
that many frequently used mathemat- 
ical functions have been microcoded 
into the silicon. This considerably 
enhances the performance of the 
68020/68881 combination on engi- 
neering and scientific computations. 
it also accounts for its deceptively 
high performance on some function- 
sensitive benchmarks. such as the 
Savage benchmark (Dr. Dobb's Journal, 
March 1984. page 92). 


THE HOST PC BUS INTERFACE 

The IBM PC XT bus was designed as 

a single master bus, so there is no 
(continued) 
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The 8088 is used 
lo relieve the 68020 
coprocessor of 


many disk and console 
ИО tasks. 


method for a slave coprocessor to 
take control of the bus, tell the 8088 
CPU to go to sleep. and drive the 
peripherals directly. The XT relies on 
the 8088's DMA controller to take 
back control of the bus every 15 
microseconds or so to perform a 


dynamic RAM refresh cycle. This 
forces a coprocessor system such as 
the DSI-020 either to replace the 8088 
or to work in close cooperation with 
it. 

With the design of the PC AT. pro- 
vision was made for a slave processor 
to control the bus (via the DRO and 
MASTER signals), but a limitation of 
15 microseconds remains on the total 
length of time a slave can keep con- 
trol before memory refresh fails! This 
limit obviously makes it very difficult 
to provide safe direct disk or other 
stream МО tasks even using these 
newer capabilities. It is for these 
reasons that the 051-020 is designed 
to transfer data | byte (or word) at a 
time to the host environment. 

During the design of the DSI-32 


(August 1985 BYTE. page 120) we 
found that the total replacement of 
the 8088 was relatively inefficient and 
that it is capable of relieving the 
coprocessor of many of the tedious 
disk and console МО tasks The 
051-020 follows the same design 
criteria. The MS-DOS system on either 
a PC AT or a PC XT is used to pro- 
vide file 1/0, networking. and other pe- 
ripheral tasks. allowing the 68020 
kernel to concentrate on the things it 
does best. The kernel provides the in- 
terface and translation between the 
UNIX-derived 68020 system software 
and the facilities provided by MS-DOS 
itself. We allowed the optional use of 
the 16-bit data transfer facility of the 
new AT bus. The majority of the im- 
provement resulting from the use of 


How TO GET YOUR DSI-020 
COPROCESSOR SYSTEM 


Definicon Systems will provide the 
elements of the 051-020 system at the 
following special prices for BYTE 
readers. 

Note: These special prices have been 
provided by Definicon, reducing its 
margins to a bare minimum. In par- 
ticular, no margin has been allowed for 
accounting overhead and so no purchase 
orders can be accepted for these special 
BYTE products. 

Terms of payment are VISA/Master- 
Card/American Express only. There is 
a 30-day. no-questions-asked. money- 
back guarantee. Goods must be re- 
turned in "as new" condition in original 
packaging for full credit. 

Software support available for all 
products is limited to a diagnosis and 
correction of your software problem. 
Under no circumstances will Defini- 
con's technical support team attempt 
to teach you to program in any of these 
languages! 

The 051-020 has been tested in 
almost all the machines compatible 
with the IBM XT and AT. If it does not 
work in yours, Definicon reserves the 
right either to correct the problem {if 
it is with the 051-020) or refund your 
money. 

Although the 051-020 will operate in 
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a system with only floppy disks, a fixed 
disk is essential юг meaningful pro- 
gram development. 


051-020 basic hardware: $995 

| megabyte of RAM. 12.5-MHz 68020, 
and 12.5-MHz 68881 

Мо parity chips or serial ports 

MS-DOS interface software, simplified 
assembler, linker. and assembly-level 
debugger 

The DSI-020 hardware is supplied fully 
assembled and tested. 


Optional hardware upgrade: $99 

Chips for the two serial ports, parity- 
detection circuitry, and the serial 
number EEPROM 

Supplied fully tested if ordered at the 
same time as the basic hardware. 


SVS Library Manager: $49 

Forms object modules into libraries 
that can be searched by the linker 
rather than included as a whole. 


QUELO Macro Assembler and Utill- 
tles: $155 


SVS BASIC PLUS: $169 
BASIC language interpreter similar to 
DEC's BASIC PLUS language 


Living Software BASIC to C Con- 
verter: 5299 

Includes run-time package compiled 
for compatibility with either SVS C 
or LLL C. 


SVS С: $349 
Kernighan and Ritchie definition with 
most UNIX extensions 


LLL C: $349 
Kernighan and Ritchie definition with 
most UNIX extensions 


LLL PASCAL: $399 
ANS! level 1 PASCAL 


SVS PASCAL: 5399 
ANSI level О PASCAL plus extensions 


SVS FORTRAN: $459 
ANSI FORTRAN-77 language with 
extensions 


All the above items may be ordered 
only directly from 

Definicon Systems Inc. 

31324 Via Colinas #108 

Westlake Village. CA 91362 

(818) 889-1646 
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Figure 1: DUART and RS-232C drivers. 


an AT host comes, however, from the 
faster disk subsystem and not from 
the wider bus. 

The 051-020 automatically senses 
whether a PC XT 8-bit bus or a PC AT 
ló-bit bus is available and adjusts to 
either 8- or 16-bit transfers as ap- 
propriate. When an XT is sensed, by 
the absence of a ground level on 
pin 018 of the interface (figure 8), the 
74HCT245 buffer (figure 9) connects 
the top half of the 16-bit bus to the 
lower half of the bus so that the XT 
can see it. When an AT bus is present. 
the 051-020 will assert MEMCSIÓ to 
the host whenever it is addressed at 
an even boundary. This conditions the 
AT for a possible 16-bit data transfer. 
If for some reason you are using an 
XT work-alike in which the 18-pin AT 


connector fingers are physically ob- 
structed by components on the 
motherboard, it is possible to have 
the extra connector removed. 

A jumper block has been provided 
to disable the AT sensing circuitry. 
This allows the use of the 05]-020 in 
an AT using the XT bus mode. 


THE DMA CYCLE 

When the 68020 kernel! wants the 
8088/286 to perform a task. it asserts 
interrupt 2 (optionally INT 7). The 
8088/286 addresses the card. The 
AT20 PAL (figure 4) generates a 
RAMSEL signal. which in turn gener- 
ates an IOCHEDY signal to the host. 
This forces the 8088/286 to wait until 
the 680205 32-bit bus becomes avail- 
able. The DPORT20 also issues the 
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HOLD86 request to the HOLD20 
PAL. This PAL arbitrates the DMA re- 
quest with refresh requests from the 
dynamic RAM controller and pro 
duces a BUS REQUEST (BR) to the 
68020. On seeing this request the 
68020 waits until it has completed the 
current 32-bit bus cycle and then 
releases its bus and asserts BUS 
GRANT (ВС). The HOLD20 PAL then 
issues HLDA86. which releases the 
TAF161A DMA Sequencer. The 
DPORT20 PAL then takes over the 
32-bit bus and generates signals that 
simulate some of the control signals 
normally generated by the 68020. The 
dynamic RAM controller responds to 
these signals, placing the required 
byte (or word) of data on the 32-bit 

(continued) 
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Figure 2: The CPU. floating-point (FPU), and paged-memory-management (PMMU) processors. 
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Figure 3: Bus address decoding PALs. 
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Figure 4: PC interface circuitry and PALs. 
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Figure 6: Memory array. 


bus so that it can be read by the host 
computer's data bus. 

Despite the number of discrete 
operations during a DMA transfer, the 
entire cycle is usually performed in 
less than a microsecond. Since the 
68020 continues to process instruc- 
tions within its cache DMA transfers 
usually do not significantly affect ex- 
ecution speed. This allows a graphics 
application to continuously update 
the display adapters screen without 
slowing the formation of the next 
image. 


WHY INTEL DOESN'T TALK TO 
MOTOROLA 

A major difficulty arises when inter- 
facing an Intel-like processor (such as 
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the 8088 or 80286) with any of the 
Motorola processors. The Intel archi- 
tecture defines that, starting at the 
base address (usually 0) the first byte 
(at address offset 0] holds data bits 
0-7 (see table 2), the second byte (at 
address offset 1) holds data bits 8-15, 
and the third and fourth bytes hold 
data bits 16-31. 

Motorola, however, has defined that 
the first byte holds bits 24-31 and so 
on in exactly the reverse order. This 
has the advantage that when you ex- 
amine a hexadecimal dump of Mo- 
torola memory the data is exactly as 
you read it. the most significant byte 
first, least significant last, and no men- 
tal reordering of bytes is necessary. 
The disadvantage is, of course. that 


the DSI-020 design had to provide for 
this byte reordering, so that data from 
the PC's screen or disk files would ap- 
pear to the 68020 rearranged in the 
correct byte order. 

This feature is provided within the 
hardware design, as software fixes 
proved far too slow for disk I/O. If you 
look carefully at figure 4, you will note 
that AO and AI, the two least signifi- 
cant (L5) address lines, are not used 
directly but go to a PAL, the Byte 
Enable (ВЕ20) PAL, before they inter- 
face with any of the memory or pe- 
ripherals. In addition, PCAO and РСА}, 
the LS address lines from the PC. also 
go to this PAL. Table 2 gives the 
design equations for this PAL. It can 

(continued) 
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be seen that it takes the lower address 
lines, the HLDA&6 signal (to indicate 
if the cycle is a processor cycle or a 
DMA cycle), and the SIZE outputs 
from the processor and decodes 
them to four independent Byte 
Enable outputs (ВЕО-ВЕЗ}. These are 


R/W 


RDPOJ 


74F 280A 


74Р 280A 


7AF 280A 


used to enable the appropriate data 
lines to the data bus. If a full 32-bit 
word is being fetched by the CPU, all 
four will be active: if only 8 bits, then 
only one will be active. 

One incompatibility still exists, how- 
ever. If a WORD WRITE is performed 


PALCLK 


RFSHINH 


Figure 7: Parity generation and detection circuits. 
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by an IBM PC XT into the DMA mem- 
ory, the least significant and most 
significant bytes will be swapped. 
Consequently, you must be careful to 
use byte data transfers or remember 
to reverse the order of the bytes ob- 
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Western Computer 286 Turbo" 
Standard Features 
* [BM PC/AT Compatible with 512K RAM 
* Орю 1 Megabyte of system memory on the 
main board 
e Switch selectable 8 or 10 MHz operation with 
one wait state on memory access (80286-10) 
* One parallel port/one serial port and 
Clock/Calendar on main board 
ЕЕ Optional Serial Port on board 
* Mass storage options from 20 to 140 
Megabyte Hard Disk Drives and 20 to 60 
Megabyte tape backup systems 
* EGA video options available for CAD/CAM, 
word processing, etc. . 
* One year factory warranty 


Western Computer has high quality com- 
puters at very competitive quantity pricing. 


Western Computer 
(7781 MITCHELL STREET 
IRVINE, CA 92714 U.S.A. —— = 
PHONE (714) 553-1611 = 
Customer Service Only 
7М) 553-1705 


TELEX 756 731 - Answer Back 
WESTERN COMP 
FAX (714) 553-1705 


cformn:-OmlDLUIGI 
A G Ш ү! т ' - — бк — 


"For High Technology and Performance" ' 


Huy 


ү: c 


Western Computer XT Turbo" 
Standard Features 

е [BM PC/XT compatible with 640K RAM on main 
board 


* 477 or 8 MHz oper- 
ation (CPU board 
made in U.S.A.) 

• Two 360K Floppy | 
Disk Drives | 


е Hercules compat- 
ible monochrome 
graphics controller 
(720 x 350) or IBM 
compatible color 
graphics adapter (320 Ж ee ` 
x 200 - four colors or 640 x 200 - two colors) and 
parallel printer port 

* Monochrome monitor (Composite or TTL input) 
* [BM PC/AT style keyboard 

* Various hard disk drive and tape backup options 
available 

* One Year Factory Warranty 


European Head Office 
BELECTRONIC SA, 

RUE CENTRALE 43 
CH-1880-BEX, SWITZERLAND 
PHONE (025) 631250 
TELEX 456 168 
Answer Back BELE CH. 


IBM? НМ”, ШАМҒА?” ane trademarks ob Inbermatianal Виета Machines Corpuratien 
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Table 1: DSI-020's memory-addressing technique. 


The 05-0205 memory is all available to the host 8088/286. It appears as а 64K-byte "window" that can be steered through the 
16-megabyte total address space by laiching a "segment select" value at the segment port. 


There are two distinct address spaces at which DSI-020 can be operated: 
Segment Port 


HOR!10 position Memory Base BFLAGS Port 


Use the ground position for XT clones only, the У,, position can be used with either XT or AT clones. 


The BFLAGS control port is used for РС bus ИО control. 

When READ by the PC: 

Bit 0, if low, indicates that a parity error has occurred. 

Ви 1 1s a сору of the FLAG? output of the DUART. 

When WRITTEN by the PC (all outputs to the 68020 are latched) 
Bit 0, when high, asserts HALT to the 68020. 

Ви 1, when high, asserts INTO20 to the 68020. 

Bit 2, when high. resets the 68020. 

Bit 3 is FLAGO, which may be read by the VEC20 PAL. 


А number of stalus bits can be read from the VEC20 PAL: 

Bit О is used by diagnostics to check the state of the Relresh Inhibit signal. 
Bit 1 shows the state of the RS-232C RIB signal. 

Bit 2 reads the dala from the COPS EEPROM serial number chip. 

Bit 3 shows the state of the RS-232C DCDB signal. 

Bit 4 allows the 68020 to read the FLAGO signal from the 8086. 


PC Scheme— 
a simple, modern LISP 
for under $100. 


Texas Instruments presents PC Scheme, the applications—all designed to work efficiently on 


$95" solution to your symbolic processing needs. 
Whether you're an experienced LISP user, or 
just beginning to discover the power of symbolic 
programming languages, PC Scheme is the right 
product for you. It runs on IBM® Personal Com- 
puters, as well as che ТІ Professional Computer 
family, including the Business-Pro™ computer. 
Powerful features include an optimizing 
incremental compiler for ease of programming 
and fast execution; an EMACS-like editor; 
extensions for debugging, graphics, and window- 
ing; DOS-CALL capability; and a programming 
system for the development of object-oriented 
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personal computers. 

To order, or for more information, call toll-free: 
1-800-527-3500 
“Suggested list price. 


Business-Pro is a trademark of Texas Instruments Incorporated. 
IBM is a — trademark of International Business 


Machines tion. j 
TEXAS 79 
INSTRUMENTS 


Creating useful products 
and services for you. 


©1286 TI. 261765-02 


Two great reasons 


to buy Turbo Pascal: 


System Builder *99?* and Report Builder 75° 


From the Designer Series" by Royal American Technologies. 
Now, experience the magic of 5th generation software. 


it's a state-of-the-art program gen- 
erator that automatically builds a 


relational database application for 


you in just seconds. You just paint 
your screen and datafile layouts. 


SO EASY. . . ideal for entry level “coders” | 


to produce relational database systems 
without coding. (Entry level guide with 
sample On-disk systems is provided.) 


SO POWERFUL... it provides program- 


ming professionals with more flexibility 
and horsepower than any development 
tool on the market (guide is provided.) 


REPORT BUILDER CYCLE: 


Key in the report parameters on screen 


Print your listings 
* New report format for reference 
№» Report element layout 


Key in the report data elaments оп screen 


» Report Builder automatically writes the 

JY program code and links il to your datafile 
/ Print your listing 

• Report program source code listings 


Compile the report builder code using the 
Turbo Pascal™ compiler 


Altach the new report module to your 
system menu 


SYSTEM BUILDER CYCLE: 


Paini the menu screens 

_ А Paint the application screens 

ПРузаз\, Define the datafile(s) on the screen 
ӘКӘ) System Builder automatically writes the 


program code and combines the datafiles 
into a retational database 


Print your listings 

» Program source code listing % Datafile 
layouts • Self-documenting program 
(includes screen schemalics) 


Compile the System Builder code using 
Turbo Pascal" compiler 


Start using the completed system 


*System Builder will generate 2.000 lines of program code in approximately 6 seconds. 


REPORT BUILDER FEATURES: 


* Automatically generates Indented, Structured Source 
Code ready for compiling Turbo Pascal (по program- 
ming needed) 

* Automatically interfaces to a maximum of 16 Datafiles 
created with System Builder 

* Supports Global Parameters such as Headings, Footers. 
Lines Pet Page, Print Size and Ad Hoc Sorting 

* Produces reports containing an unlimited number of 
Sub- Headings, Sub-Totals and Totals 

* Page breaks on Sub-Totals | 

* Report Builder will фиш Report Programs which 
can contain Report Elements not just restricted to Data 
Elements. Reports can also include Text Strings. Vari- 
ables or Computed expressions containing references 
from up to 16 Datafiles 

» Use range inpul screens produced by System Builder to 
allow End Users to select portions of a герой as needed 
(i.e. specific account ranges can he requested) 

* Produces standalone Report Modules 

e Easy-to-use Interface Program to access dBase Filcs 


SYSTEM BUILDER PERFORMANCE 
(Typical 10 screen B file/index application) 


SYSTEM 
TASK BUILDER DBASE ПГ" 
Planning and Design 60 minutes 60 minutes 
Screen Painting 15 minutes 3 hours 
Programming 2 minutes 10 hours 
Elapsed time to 1hourand 14 hours 
completed system 17 minutes 


< ROYAL AMERICAN Дои (лас 
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SYSTEM BUILDER FEATURES: 


» Automatically generates Indented, Structured, Сору 
Book Source Code ready for compiling with Turbo 
Pascal (no programming needed) 

* Paint Application and Menu screens using Keyboard or 
Microsoft Mouse 7 

* Finished Application screens all use System Builder's 
In-Line machine code for exceptional speed 

* Use fully prompted Screen Guidance Templates™ to 
define up ta 16 Datafiles per application, cach record 
having an Unlimited Number of fields 

ғ Define up to 16 Index Keys per application database 

» Paint functions include: 

— Center, copy, move, delete, insert or restore a line, 
Go straight (rom screen to screen with ane keystroke 

— Cut and раме blocks of texi screen tp screen 

— Draw and crase boxes, Define colors and intensilics 

— Access special graphic characters and character fill 

* Supports an unlimited number of memory variables 

File Recovery Program Generator to make fixing of 

corrupted datafiles an sutematic process 

е Autamalicully modifies datafiles without loss of data 

when adding/deleting a field 

Menu Generator with unlimited Sub-Menu levels 

Experienced developers can modify the System Builder 

Develop systems [or Floppy or Hurd Disk 

Modify System Builder's output code to include Exter- 

nal Procedures, Functions and Inline Code 

* Easy-to-use Interface to access ASCH and dBase Files 


есет 


VARS, System Integrators and Dealers, 


let's work togethar. Your inquiries 
are always welcome. (415) 397-7500. 
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"T think it's wonderful . . . prospec- 
tive buyers should seriously con- 
sider DESIGNER even before 


dBASE III." Mr. Greg Weale 
Corporate Accounts Manager, 
Computerland 


“We used DESIGNER last year to 
program a major application. It 
saved our programmers so much 
time. We now use DESIGNER 
instead of dBASE III as our devel- 
opment standard?’ 

Mr. Peter Barge, Director 
Services Division, Horwath & Horwath 


“DESIGNER has resulted in signi- 
ficant time savings .. . We use it on 
classical database applications?’ 

Mr. Andy Rudevics, Director 

Andrasoft Corporation 

Royal American Technologies 
201 Sansome, Suite 500 
San Francisco, CA 94104 


(800)654-7766 
California (800) 851-2555 
Ask for Operator 105. 


Please rush me: — copies of SYSTEM 
BUILDER at 599.95 per copy; 

— copies of REPORT BUILDER at 
$75.00 per copy. I've enclosed $5.00 
for postage and handling. California 
residents add 6% sales tax. 


Name 
Address 


City 
State 


Phone 

Payment: ГІСһесі O Money Order 
О Cashiers Check C AMEX 

OVISA OMASTERCARD 


Expiration date 


Card Number 

пише ___ n 
30-Day Money-Back Guarantee. Nol copy 
protected. $10 restocking fee if envelope is 
opened. 

System Requirements— System Builder/Repori 
Builder. IBM PC/XT/AT ' от simular, with minimum 


256K КАМ. dual Порру drives, or hard disk, color 
or monochrome monitor, MS? of PC DOS! version 


Zip 


[| 2,0 ar later, Turbo Pascal Version 2.0 or later 
| 


Normal, BCD or 8087 versions). 


1 табет ha of мечты ина! Business Machines Corp. 


| “Terbo Pascal өз 2 registered trademark of Borland аети нна. 


Trademark of Micrasoft 
“dBASE bs a regiuercd trademark af Asha, Tate. 
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The 68020 coprocessor 
runs UNIX software 
tools without a 

UNIX kernel. 


tained by a word transfer when 
writing PC interface software for the 
DSI-020. 


THE BIDIRECTIONAL LATCHES 
The 68020 instruction cycles are very 
much faster than those of the 8088/ 
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(8M PC BUS CONNECTOR 


Figure 8: PC bus connections. 


286. This means that at the end of a 
bus cycle, after the 68020 has been 
released from the DMA task, the PC 
bus interface still requires the DMA 
data to be valid. Thus, on a PC bus 
READ cycle, the DMA data byte has 
to be latched while RAM data is valid 
so that it can be made available to the 
host asynchronously. This is the func- 
tion of the 74HCT646 latches (see 
ligure 9), 

The RASIN (strobe) signal is ac- 
tiviated by the DPORT20 PAL at the 
end of the DMA cycle to latch the 
data. The RAM array is further stabi- 
lized by filter capacitors on the board 
(figure 10). When the PC writes to the 


GND 
RESETORV 


ІВМ PC BUS CONNECTOR 


051-020, the latches remain trans- 
parent for the total cycle, however. 


THE OPERATING SYSTEM 
The basic operating system for pro 
gramming or operating the DSI-020 is 
MS-DOS {ог PC-DOS). Definicon has 
implemented an interface between 
the 8088/80286 and the 68020 that 
allows the 68020 to run UNIX-quality 
development tools without requiring 
either a UNIX kernel or a UNIX file 
system. The system calls are accessed 
via the 68020 TRAP £214 instruction. 
The text box "DSI-020 Kernel Func- 
tions’ on page 142 provides a list of 
(continued) 


MEMCS16 


IBM PC BUS CONNECTOR 


(SEE NOTEI 


NOTE: 
THIS PIN WILL FLOAT HIGH IN AN XT, 
IT IS GNO IN AN AT. 
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BCD15 
BCD14 
BCD13 
BCD12 
BCO] 
всо1о 
BCO9 

BCDE 


7JAHCT646 


PCD? 
PCOS 
PCD5 
PCO4 
PCO3 
2602 
PCO} 
PCDO 
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Met а С от Co" 


Languages 


Atari ST * Amiga * QL” 


LATTICE* C 


The well known LATTICE* C compiler, full featured | 


portable Implementation. 


МСС" PASCAL 

An ISO/ANSI standard Pascal. A fast single pass com- 
piler, ideal for commercial, educational and personal 
use. 

MCC™ ASSEMBLER 

A professional standard macro assembler with many 
powerful features. 


CAMBRIDGE LISP 


LISP interprater/compller providing a complete LISP 


development environment. 


BCPL 
A powerful compiler offering the convenience of a high 
level language with the flexibility of an assembier. 


APL 
Keyword and symbolic versions of this important 
language from MicroAPL. 


MCC" BASIC 
68000 BASIC interpreters and compliers (rom 
MataComCo. 


MENU+" 

| An easy to use program environment with pull-down 
| menus. Menu+ comes tree with Atari software. 
| Upgrades ready for regisiered users. 


TOOLKIT 
Provides useful tools and utilities. From the people who 
wrote AmigaDOS. 

Atari" — Commodore" Sinclair" 
Product ST Amiga 
Lattice С $149.95 $149.95 
Pascal $99.95 $99.95 
Assembler $79.95 " 

$199.95 


ТВА 
ТВА 


ТВА = 
$49.95 -- 


5129.95 
549.95 


TOOLKIT TBA 
* = available from Commodore 

f = available from Atari 

Cambridge LISP is available for CP/M-68Ktm 
QL Lisp includes interpreter only 


The Quality Source for 68000 Software 
5353 #Е Scolts Valley Dr., Scotts Valley, СА 95066 
Contact your local dealer or call: 

Tel: US 800-AKA-META 

Cal 800-GET-META, Eur (UK) 44-272-428781 
Telex (UK) 444874 МЕТАСО G mm 
Add 6.5% tax if CA resident. i м.м 


Lattice Is a registered trademark of Lattice Inc. 
And AmigaDOS ts a trademark of Commodore-Amiga Inc. 
ST is a registered (trademark of Atari Inc. 

CP/M-BBK is a trademark of Digital Research Inc. 
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the available system calls. Note that 
functions 5 through 15 emulate the 
basic UNIX I/O system. Thus, STDIN 
(the keyboard) is treated as a FILE 
with a handle of 0, while STDOUT (the 
CRT) is addressed as a FILE with a 
handle of I. These functions cannot 
interfere with the operation of the 
host РС. and it is recommended that 
you use them in preference to the 
enhanced interface calls (1,16-25). 
These enhanced calls. if invoked with 


faulty syntax. are sufficiently power- 
ful to interfere with the operation of 
the MS-DOS system itself. 

Note that any peripheral available 
to the host CPU is also available to the 
68020. Bit-mapped graphics adapters 
are programmed directly using func- 
tions 16 through 19. networking is im- 
plicitly supported by the DOS file sys- 
tem. and specialized peripherals, such 
as A/D converters, can be accessed 

(continued) 


Table 2: Comparison of Motorola and Inte! memory arrangement and the 
hardware logic interface required for translating the data. 


ADDRESS 0 
LSB .. MSB 
INTEL DATA BITS DO 
MOTOROLA DATA BITS D24...D31 
BYTE ENABLE ВЕЗ 


FROM PC BUS 


FROM 68020 
FROM ОМА CIRCUITRY | HLDABG 


PAL EQUATIONS: 
BEO = HLDAB6 * РСАО. РСА1 


HLDAB6 * SIZEO * SIZE1 
HLDAB6 * А00 A0] 
HLDAB6 * А01 * SIZE1 


HLDA86 • PCA1 + PCAD 
HLDAB6 • А00 > A01 

HLDAB6 * А01 + SIZEO * SIZET 
HLDAB6 • A01 • SIZEO « SIZE! 
HLDAB6 - 512Е0 - A00 + АО! 


++ i 


HLDAB6 - РСАО + POAT 
HLDAB86 • SIZEO • А01 
Н_ОА86 • AOT • А00_ 
HLDAB6 • SIZE1 + АО! 


+++ i 


HLDAB6 - РСАб + РСАТ 
НЕОА86 * А00 * А01 


ADDRESS 1 
LSB .. MSB 
08....015 
016...023 
BE2 


BEZO PAL | 


ADDRESS 2 

LSB .. MSB 

016...023 

08....015 
ВЕ! 


ADDRESS 3 


ADDRESS 3 
MSB 


BYTE ENABLES TO 
DATA BUFFERS 


This is the PC bus decode term 
HLDAB6 * А00 * SIZEO * SIZE1 These next four implement the decode 
‘schematic trom page 5-17 ol the 

: Motorola MC68020 Users Manual. 


The remaining equations are 
:constructed in a similar fashion. 


. The С for Microcomputers 


Ф PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack, 
Commodore, XENIX, ROM, and Cross Development systems 


MS-DOS, PC-DOS, CP/M-86, XENIX, 
8086/80x86 ROM 


Manx Aztec C86 
И compiler that has many strengths . 
for serious work 

Computer Language review February 1985 
Great Code: Manx Aztec C86 generates fast executing 
compact code. The benchmark results below are from a 
study conducted by Manx. The Dhrystone benchmark 
(CACM 10/84 27:10 21018) measures performance for a 
systems software instruction mix. The results are with- 
out register variables. With register variables, Manx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve- 


quite valuable 


Code  Compile/ 
Size Link Time 


Great Features: Manx Aztec СЯБ is bundled with a powerful 
array of well documented productivity tools, library routines 


and features. 

Optimized C compiler Symbolic Debugger 

А586 Macro Assembler 1.№86 Overlay Linker 
80186/80286 Librarian 

8087/80287 Sensing Lib | Pro&ler 

Extensive UNIX Library DOS, Screen, & Graphics Lib 
Large Memory Model Intel Object Option 

Z (vi) Source Editor « CPYM-86 Library < 

ROM Support Package с INTEL HEX Utility < 
Library Source Code « Mixed memory models « 


MAKE, DIFF, and GREP < Source Debugger < 
One year of updates < CP/M-86 Library « 


Manx offers two commercial development systems, 
Апес C86-c and Artec CB6-d. Items marked < are 


special features of the Aztec C86-c system. 

Aztec C86-c Commercial System $499 
Aztec C86-d Developer's System $299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System S49 


All systems are upgradable by paying the difference 
in price plus $10. 
Third Party Software: There are à number of high qual- 
ity support packages for Manx Aztec C86 (юг screen 
management, graphics, database management, and soft- 
ware development. 


C-tree $395 Greenleaf $185 
РНАСТ $250 PC-lint $98 

HALO $250 Amber Windows $59 
PRE-C $395 Windows for C $195 
WindScreen $149 FirsTime $295 
SunScreen $99 — C Util Lib $185 
PANEL $295 Plink-86 $395 


MACINTOSH, AMIGA, XENIX, 
CP/M.G8K, 68k ROM 

Manx Aztec C68k 

1 handing is very flexible — documentation is 
excellent .. the shell а pleasure to workin blows 


audy the competition for pure compile speed... un ет: 


cellent effort. 

Computer Language review, April 1985 
Aztec C68k is the most widely used commercial C com- 
piler for the Macintosh. 115 quality, performance, and 
completeness place Manx Aztec C68k in a position be- 
yond comparison. it is available in several upgradable 
versions. 


Optimized C Creates Clickable Applications 
Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac Toolbox 
Resource Compiler UNIX Library Functions 
Debuggers Terminal Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Editor C-Stuff Library 

MacRam Disk «c UniTools (vi, таке, grep) -< 
Library Source < One Year of Updates -с 


Hems marked < are available only in the Manx Aztec 
C&6-c system. Other features are in both the Aztec С86-4 
and Aztec С86-с systems. 


Aztec C68k-c Commercial System $499 
Aztec C68d-d Developer's System $299 


Aztec C68k-p Personal System $199 
C-tree database (source) $399 
AMIGA, CP/M-68k, 68k UNIX call 
Apole II, Commo: dor e, 

6! Sxx, ‚ 65C02 Е | 

Manx Aztec C65 


The AZTEC С system is ane af the finest software 
packages Ї hare seen 
NIBBLE review, July 1984 


А vast amount of business, consumer, and educational 
software is implemented in Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The system includes a full optim- 
ized C compiler, 6502 assembler, linkage editor, UNIX 
library, screen and graphics libraries, shell, and much 
more. The Apple (1 version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65-c/128 Commodore system runs under 
the C128 CP/M environment and generates programs for 
the СБА, C128, and CP/M environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 


Aztec C65-c ProDOS & DOS 3.3 $399 


Aztec C65-d Apple DOS 3.3 $199 
Aztec C65-p Apple Personal system $99 
Aztec C65-a for learning C S49 


Aztec C65-c/128 C64, C128, CP/M $399 


Distribution of Manx Aztec C 


in the USA, Manx Software Systems is the sole and ex- 
clusive distributor of Aztec C. Any telephone or mail 
order sales other than through Manx are unauthorized. 


To order or for information call; 


Manx Cross Development Systems 


Cross developed programs are edited, compiled, assem. 
bled, and linked on one machine (the HOST) and trans- 
ferred to another machine (the TARGET) for execution. 
This method is useful where the target machine is slower 
or more limited than the HOST, Manx cross compilers 
are used heavily to develop software for business, 
consumer, scientific, industrial, research, and education 
al applications. 


HOSTS: VAX UNIX (53000), PDP-11 UNIX ($2000), MS- 
DOS ($750), CP/M ($750), MACINTOSH (S750), 
CP/M-68k ($750), XENIX ($750). 


TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k, 
СР/М-80, TRS-80 3 & 4, Apple ЇЇ, Commodore C64, 
8086/80x86 ROM, 68xxx ROM, 8080/8085/280 КОМ, 
65xx ROM. 

The first TARGET is included in the price of the HOST 
system. Additional) TARGETS are $300 to $500 (non 
VAX) or $1000 (VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, C128, CPYM-68K, VRTX, and 
others. 


CP/M, Radio Shack, 
8080/8085/280 ROM 
Manx Aztec CII 


"T've had a iot of experience with different C compilers. 
but the Aztec СВО Compiler and Professional Dervelop- 


ment System is the безі Гое seen.” 

80-Micro, December, 1984, John B. Harrell Ш 
Aztec C II-c (CP/M & ROM) $349 
Aztec C II-d (CP/M) $199 
C-tree database (source) $399 
Aztec С80-с (TRS-80 3 & 4) $299 
Aztec C80-d (TRS-80 3 6: 4) $199 
How To Become an Aztec C User 


To become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (800-ТЕС WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be lelexed to 
4995812, 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 


How To Get More Information 

To get more information on Manx Aztec C and related 
products, call 1-800-221-0440, or 201-530-7997, or write 
to Manx Software Systems. 


30 Day Guarantee 

Any Manx Aztec C development system can be return- 
ed within 30 days for a refund if it fails to meet your 
needs. The only restrictions are that the original pur- 
chase must be directly from Manx, shipped within the 
USA, and the package must be in resalable condition. 
Returned ilems must be received by Manx within 30 
days. A small restocking fee may be required. 


Discounta 
There are special discounts available to professors. 
students, and consultants. A discount is also available on 
a “trade in” basis for users of competing systems. Call for 
information. 
4 ШЕ... amd 217 
ЕЗ, "e енсе 
а -2 уз + E 


8002270440. 


г 1: а 
' uis Th 


Е 


Inquiry 180 


DRIVE 
INN 


Enclosures 

& power 
supplies for 
FLOPPY, 
WINCHESTER, 
TAPE DRIVES, 
SINGLE 
BOARD 
COMPUTERS 
& 

5-400 
SYSTEMS. 


CUSTOMIZING 
AVAILABLE 


Call or write 

for free 
| catalogs 

and 

application шиншили ST 


assistance | ч - —| 
— 4 


Hr - 


—IlNIECZI2ANLDO 
RESEARCH CORPORATION 


8620 Roosevelil Ave. = Visalia, CA93294 
209/654-1203 


TELEX 5106012830 (INTEGRAND UD) 
EZLINK 62926572 


We accept BankAmericard/VISA 
and MasterCard 
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using the I/O facilities (functions 20 
and 21). In addition, any MS-DOS pro- 
gram that installs itself as an 8088/ 
80286 interrupt process can be ac- 
cessed via function 25. Most mice and 
many hardware drivers can be ac- 
cessed in this way. COMI: СОМ2:, 
and PRN: are accessed by opening 
files called COMI, COM2. ог PRN. 
Next month the DSI-020 software 
support will be discussed in detail. 


PERFORMANCE 
While almost every reader took the 
trouble to look at the benchmarks 


HDR1IOX2 
+54 +5¥ %5У 


HOR10X2 


published in the DSI-32 article, ap- 
parently only a handful actually 
believed we had not specifically made 
them up to favor the 32032! Conse- 
quently, the benchmark used to char- 
acterize the DSI-020 performance was 
not written by Definicon. This pro- 
gram is generally regarded as an "in- 
dustry-standard" benchmark. This has 
the added advantage that you will be 
able to find a plethora of data tabu- 
lating the relative performance of 
other computers. Also, a special 16.7- 
MHz version of the DSI-020 was assem- 


(continued) 
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Figure 10: Headers and filter capacitors for the 051-020. 


Finally you can get a complete CAD package 
at a reasonable price! For only $299, ProDesign 
| provides the advanced features you get оп 
CAD systems costing thousands of dollars. But 
there is another, very important reason you 
should get ProDesign IL ProDesign I is very 
unique among CAD packages. К is easy to ват 
and use. When we call ProDesign ЇЇ "The Easy 
to Use CAD System", we're not joking. You will 
be productive with ProDesign Il in an hour or 
two instead of a week or two. 


What else does ProDesign II offer? Compatibil- 
Ну. Compatibility with over 100 printers. 
Compatibility with over 50 plotters. Compati- 
bility with most graphics adapters, digitizing 
tablets, and mice. Compatibility with most 
display adapters. Compatibility with any soft 
ware that can produce HP plotter commands. 
Compatibility with mainframe CAD systems 
(IGES). All at no extra charge! 


What additional hardware do you need? None! 
An IBM PC compatible and 512K RAM is all you 
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need. ProDesign Il produces high resolution 
drawings on your dot matrix printer — better 
than .005" resolution on an IBM/Epson com- 
patible printer. In fact, the drawings on this 
page were printed on a $299 dot matrix 
printer! You dont have to get a mouse or 
digitizing tablet ProDesign Il is designed for 
easy and efficient keyboard use. You won't even 
need а math coprocessor, although it is 
supported. From a small drawing on a dot 
matrix printer to an E-Size drawing on a large 
plotter, ProDesign Il is the one to use! 


ProDesign Il 
Affordable, Compatible, and ЦзаЫе! 


Where сап you get ProDesign If? 
See your local computer dealer, or contact 


American Small Business Computers 


118 South Mill 
Pryor, OK 74361 
(918) 825-4844 
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DSI-020 KERNEL FUNCTIONS 


Ree DO is always used to communicate the function 
code to the kernel and will not be listed in the "entry 
parameters" 


А suffix of .L. W. or .B after a register shows the data size 
expected by the kernel. 


The "no error" status code returned in DO is 0000. 
Address registers are always passed as 32-bit values 


FUNCTION I—BDOS CALL 

Used to communicate an MS-DOS system request (INT 21H) 
to the host. This function should be used only by experienced 
programmers. 


Entry parameters: AQ DX argument 
01.8 BDOS function code (AH 
argument] 
Return parameter: ОО.В AL return code. if any, else 
undefined 


This function was implemented for system software develop- 
ment. BDOS functions that allow multibyte 1Ю (such as string 
іпош and file 1/0 operations) will not work properly if cross: 
ing 64K page boundaries. 


FUNCTION 5—OPEN FILE 
Entry parameters: AO pointer to ASCIIZ filename with 
optional MS-DOS path specification 
DIW open mode. one of: 
С = read file 
| = write file 
2 = read and write 
Return parameters: DOW file ID (handle). or FFFF = error 
and 
DIW error code 


FUNCTION 6—CLOSE FILE 

Entry parameter: DIW Не handle 

Return parameters: DOW status. If error, 
DIW error code 


FUNCTION 7—CREATE FILE 
Entry parameter: AO pointer to ASCIIZ filename 
Return parameters: DOW file handle. or 
FFFF = error and 
DIM error code 


FUNCTION 8—READ FILE 
Entry parameters: DIW file handle 
AO disk transfer address (DTA) 
D2.L number of bytes to read 
Return parameters: 00.1, actual number of bytes read, or 
0000 = error and 
DIW error code 
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FUNCTION 9—WRITE FILE 
Entry parameters: DIW file handle 
AQ DTA 
D2.L number of bytes to write 
Return parameters: DO.L actual number of bytes written. 
or 0000 = error and 
DI.L error code 


FUNCTION IO—DELETE FILE (UNLINK) 

Entry parameter: AO pointer to ASCIIZ filename 

Return parameters: DOW status [0000 = file deleted) or 
DIW error code 


FUNCTION 11—RENAME FILE 

Entry parameters: AO pointer to old ASCIIZ filename 
Al pointer to new ASCIIZ filename 

Return parameters: DOW status (0000 = file renamed) or 
DIW error code 


FUNCTION 12—SEEK TO BYTE IN FILE 
Entry parameters: DIW file handle 
D2.L byte to seek to 
D3W base. one of: 
0 = from beginning of file 
| = from current location of FP 
2 = from EOF 
Return parameters: DO.L current position, or 
FFFFFFFF = error and 
DIW error code 


FUNCTION 13—DETERMINE CURRENT BYTE OFFSET 
Entry parameter: DIW file handle 
Return parameters: DO.L current posistion from BOF or 
FFFEFFFF - error and 
DIW error code 


FUNCTION 14—GET COMMAND LINE ARGUMENTS 
Entry parameter: none 
Return parameters: DOW number of commands 
AQL pointer to array of pointers to 
arguments 


FUNCTION 15—TERMINATE 
Entry parameter. none 
Return parameter: none [does not return) 


FUNCTION 16--МОУЕ MEMORY BLOCK FROM 8086 
Entry parameters: AQ source address in 8086 space 
(20 significant bits) 
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Al] destination address in 68020 
space 
DI.L word count 
Return parameter: none (memory is moved) 


FUNCTION 17—MovE MEMORY BLOCK TO 8086 
Entry parameters: AO source address in 68020 space 
Al destination address in 8086 
space 
[20 significant bits) 
DI.L word count 
Return parameter: none (memory is moved) 


FUNCTION 18—MovE MEMORY FROM 8086 
(BACKGROUND) 

Same as function 16, except that function call does not wait 
for completion before returning. 


FUNCTION [9—MOVE MEMORY TO 8086 (BACKGROUND) 
Same as function 17, except that function call does not wait 
for completion before returning. 


FUNCTION 20—READ 8086 PORT 
Entry parameter: DIW 8086 port address 
Return parameter: DO.B value read from port 


FUNCTION 21—WRITE 8086 PoRT 

Entry parameters: DIW 8086 port address 
D2.B byte to be output 

Return parameter: none 


FUNCTION 23—ALLOCATE 8086 MEMORY 
Entry parameter: 011. number of bytes to allocate 
Return value: DO.L pointer: 
high word = DS 
low word = OFFSET 
00000000 if no memory 
available 


FUNCTION 24—DEALLOCATE 8086 MEMORY 
Entry parameter: DI.L pointer (DS:OFFSET) to RAM 
Return value: none 


FUNCTION 25—ЕхЕСОТЕ 8086 INTERRUPT 
Entry parameters: DI.B interrupt vector number 
AO pointer to register structure 
Sequence: DX. СХ. ВХ. AX 
Return value: Register structure filled with result 
FuNCTION 27—GET SYSTEM DATE 
Entry parameter: none 
Return value: DOL bits 
31.16 year (1980 Базе] 
15.08 month 
07.00 day 


FUNCTION 28—GET SYSTEM TIME 
Entry parameter. none 


Return value: DO.L bits: 
31.24 hour 
233.16 minute 
15.08 second 
07.00 1/100 


FUNCTION 29—CHAIN TO PROGRAM (EXEC )) 

Entry parameters: AO pointer to full command line 

Al desired load address 

none — new program is loaded and 
executed if it is a valid .E20 file 


Return value: 


FUNCTION 30—GET/SET RS-232C CoNTROLS 
This function is used to control the on-board DUART. 
Entry parameters: DI.B 00-ре! controls, FF=set controls 
D2.B O0-set stop bits 
О! «set parity 
02 -set character length 
Q3 езгі baud rate 
D3.L set value and port 
bits 23..16 = logical port number 
bits 07..00 = value 
DO.L controls if get. error if set 
bits 19.18 = number of stop bits 
bits 17.16 = parity {0+ М“. 
| -EVEN, 2 - ODD) 
bits 15.08 - character length 
bits 07.00 = baud rate 


Return value: 


FUNCTION 31—INPUT CHARACTER 

This function inputs a byte from the local DUART 

Entry parameter: 01.В logical port number 

Return value: DOM status word: 
bit 15 set if no character available 
bits 8.0 contain character if bit 
1520 


FUNCTION 32—OUTPUT CHARACTER 

This function outputs a character to the local DUART. 

Entry parameter: DIB character to be output 

Return value: none (character is output. waiting if 
necessary) 


FUNCTION 33—GET BOARD SERIAL NUMBER 
Entry parameter. попе 
Return value: DO.L board serial number 


All functions listed are subject to change due to improvements 
ог bug fixes at any time without notice. Type the file 10- 
README on your distribution disk for the latest definitions. 
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Table 3: 051-020 Whetstone benchmarks. 


1. Single-Precision Whetstones 


Performance is quoted as the number of Whetstones per second 


051-020 12.5 MHz 
770K 1028K 


2. Double-Precision Whetstones 


DSI-020 16.7 MHz 


Performance is quoted as the number of Whetstones per second 


051-020 12.5 МН? 


676K 902K 


OSI-020 167 MHz 


ВМ PC ЯТ VAX-11/780 
200K 1152K 
IBM PC RT VAX-11/780 
185K 798K 


Note: All machines have floating-point hardware or coprocessors. 


bled to show the peak performance 
currently available using the 68020 
microcomputer family. Although the 
chip set made available by Motorola is 
а 12.5-MHz version, it is our experience 
that the careful hacker will note the ad- 
ditional crystal oscillator on the 


schematic and hone his system's per- 
formance to the limit. One tip: You will 
need to use 100-nanosecond RAM and 
carefully watch the FPU's operation at 
these faster speeds, however. 

The Whetstone benchmark first ap- 
peared in ALGOL in Computer Journal 


(February 1976, pages 47-49). This 
version was translated to FORTRAN 
by D. Frank in 1979. Both single- and 
double-precision results are given. 
The Whetstone tests mathematical 
functions such as LOG and EXP in ad- 
dition to linear arithmetic. Table 3 
shows the results obtained with the 
DSI-020 at 12.5 MHz and 16.7 MHz. 
the IBM PC RT. and а VAX-11/780. 
You can draw your own conclusion 
from the data presented in table 3, 
but one thing is clear: The days when 
a desktop microcomputer could be 
regarded as a development tool with 
limited capability are gone. The ques- 
tion that must be asked now is "how 
much further can technology go?" A 
VAX-11/780 dissipates about 6 kilo- 
watts of electricity and requires a 
small army of technicians to service 
it. The DSI-020 dissipates 10 watts, 
and its peripherals and operating рго- 
cedures (MS-DOS) can be compre- 
hended and serviced by most all the 
population. Time alone will tell. m 
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ILLUSTRATED BY LANE SMITH 


BY CHRIS PEDICINI 


ENGINEERING 
ON A MICRO 


A bridge-truss 


analysis program 


in BASIC 


omputer-aided engineering 
is not an application you 
would normally consider for 
the microcomputer. That's 
because most computer programs for 
analyzing stress, temperature. and so 
on. are based on matrix techniques 
such as the finite-element (FE) 
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method. Typically FE-method tech- 
niques require a lot of memory and 
high computational speed to be effec- 
tive Fortunately. the advent of 16- and 
32-bit-based microcomputers has in- 
creased the operating speed and 
memory capability of home systems 
to the point that small FE-method 
packages are now practical for the 
home computer. 

In this article І will discuss the basis 
for the method and give the source 
code for a BASIC program that effec- 
tively analyzes pin-jointed trusses. 
This program. called Truss2. can assist 
engineers in the design of truss-type 
structures, as wel] as provide an ex- 
cellent basis for understanding the FE 
method. (See the text box "Finite- 
Element Analysis Primer" on page 
148 for information on the finite- 
element method.) |Editors note: The 
source code listing for TRUSS2.BAS is 
available in a variety of formats. See pages 
459—461 for details. It runs on an IBM Per- 
sonal Computer with 128K bytes of memory. 
a graphics board. and ВАЅІСА || 

Truss2 can solve some practical 
problems in the interpretive BASIC 
version presented here, and if it's 
compiled, it can solve larger prob- 
lems. Table | shows maximum pro- 
gram limits. The program is complete- 
ly menu-driven. with all node. ele- 
ment, and load data entered through 
self-contained spreadsheets. Finally. 
Truss2 includes plotting options for 
displaying the truss geometry in both 
its original and deflected shapes. 

(continued) 
Chris Pedicini (1139 Highland Ave.. Bruns- 
wick, OH 44212). a mechanical engineer. 
works at Union Carbide Corporation. He uses 
computers for design and analysis as well as 
personal enjoyment. 
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The hardware requirements for this 
program are an IBM PC compatible 
with at least one floppy disk drive, an 
operating system with advanced 
BASIC (BASICA), a color graphics 
board. a printer. and 128K bytes of 
memory. Using the compiled version 
to improve the solution speed and 
truss size increases the minimum 
memory requirement to 192K bytes. 


UsiNG THE TRUSS ANALYSIS 
PROGRAM 
You use Truss2 in the same way that 
many FE analysis programs are used. 
First. define the structure that you 
wish to analyze, and then assign the 
node and element numbers. We will 
use the truss shown in figure B in the 
text box on page 148 in order to dem- 
onstrate the program. 

Begin by entering the Data Editor 


menu and key in the node, element, 
and load data. | designed the editor 
to support the PgUp. PgDn. Home. 
End, and the arrow keys to simplify 
cursor positioning for large data 
fields. The procedure for changing an 
existing value or entering a new value 
is the same: Position the cursor over 
the item to be changed, enter a new 
value, and press Return. To delete an 
entry, position the cursor in the row 
you want to delete and press the Fl 
function key. The entire row will be 
deleted and the data display shifted. 
Note that you will not be able to posi- 
tion the cursor more than one row 
past the last element. 

Photos la. 10, and Ic contain screen 
images of the node, element, and 
load data editors as you would see 
them. Once the node, element, and 
load data have been satisfactorily 


Table |: Maximum program limits for the Truss2 analysis program in 
interpretive and compiled BASIC. 


Interpretiva version 


Number of nodes 
Number of elements 
Number of materials 
Number of loads 
Maximum bandwidth 


Le t 
ТЫЫ > 
s OE 


Photo la: Data entry and modification is done through the node, element, and 


Compiled version 


150 
150 
1 


1 
100 150 
25 30 


100 
190 


load screen editors. Pictured is a screen image of the node editor. 
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entered, the control parameters that 
govern the problem are entered in the 
Control Cards menu. These рагат- 
eters include title, date. and the elastic 
modulus and design strength of the 
material. | use a format that allows 
you to change one or all of the con- 
trol parameters without having to go 
through the list sequentially. Position 
the cursor in the line of the item that 
you wish to change and enter the new 
value. Press the Return key to ter- 
minate the entry and log in the new 
value. Note that the elastic modulus 
and design strength are assigned 
default values of 30.000.000 and 
30.000 pounds per square inch, re- 
spectively. 

Before you analyze the problem, 
you should enter the Plot menu and 
check the geometry. Any node or ele- 
ment data that is in error should be 
apparent in the original geometry plot 
(see photo 2). Some of the features 
that you may want to explore are 
zoom, node numbering. and element 
numbering. Labeling the nodes in a 
plot is a good way to verify the points 
at which to apply the loads. If every- 
thing looks satisfactory, you solve for 
the displacements at each node and 
the stresses in the individual bars by 
returning to the main menu and se- 
lecting the analysis option. 

The program results are shown in 
table 2, along with the theoretical 
results. You can see that the finite- 
element solution is exact in this case. 
This means that the element-stiffness 
matrix that we wrote for the truss ele- 
ment is in fact equal to the stiffness 
of the element. If we were to develop 
different elements for other two- or 
three-dimensional problems, this 
might not be true. Perhaps more in- 
teresting than the tabular results is the 
overall behavior of the structure. This 
is visualized by entering the Graphics 
menu and plotting out the distorted 
structure with an exaggeration ratio of 
30. as shown in photo 3. We get more 
information by making a stress plot of 
the structure. The stress plot puts a 
solid rectangle through any element 
that has exceeded our design stress. 
This is an excellent method for check- 
ing the overall design strength against 
the actual stress in the structure. 

The real advantage of the FE 


TRUSS PROGRAM 


method becomes evident when you 
begin to analyze the "what ifs" of an 
engineering situation. For instance. 
what if the loads are 10,000 pounds 
instead of 8000 pounds? To analyze 
this situation you need only go to the 
data editor. alter the loads, and in- 
struct the computer to recalculate the 
deflections and stresses (see photo 4). 
This is much simpler than the classical 


analysis in which you would have to 
ге-соме the entire truss. 


PROGRAM DESCRIPTION 


Truss2 requires approximately 32K | 


bytes of memory for the source code 
and about another 30K for variable 
storage. We add to this the 20K over- 
head from DOS 2.0 and get a 128K- 

(continued) 


figure B. 


Photo іс: A screen image of the load editor with data for the truss shown in 
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FINITE-ELEMENT ANALYSIS 


he finite-element (FE) method is 

a numerical technique for solving 
partial differential equations by con- 
verting them into a set of simultaneous 
linear equations and applying appro- 
priate boundary conditions. The basic 
concept of the method is that any con- 
tinuous quantity—such as temperature 
of displacement—can be approximated 
by a discrete model composed of a set 
of piecewise continuous functions (see 
figure A). These functions are defined 
using the values of the continuous 
quantity at a finite number of points 
in the domain called nodes. 

The primary advantage of FE over 
other numerical methods is that once 
the programming is done for one cate- 
gory of problems. all problems of that 
class can be analyzed with no further 
programming. Thus, the technique is 
virtually independent of the particular 
geometry and load conditions. The FE 
method has the additional advantage 
that different classes of problems can 
be analyzed using very similar pro- 
grams. Although | have covered only 
simple two-dimensional truss-type 
problems. this program could form the 
building block for a larger program 
capable of handling planar, axisym- 
metric, or three-dimensional structures. 

FE-method terminology can be 
better understood using the example 
shown in figure B. Here we have a truss 
that has been subdivided into regions 
called elements. Points where the regions 
interconnect are called the nodes, and 
the displacements of these points are 
the unknowns for which we must solve. 
These elements, called truss elements. are 
defined by the two endpoints (nodes) 
and a cross section, which is constant 
within an element but can vary from 
element to element. 

Once we have divided the structure 
into nodes and elements, we must 
determine the stiffness matrix for the 
element before the structure can be 
analyzed. This is more easily under- 
stood if each of the legs in the truss 
is envisioned to be a spring with vary- 
ing stiffness. The truss element can be 
considered to be a very stiff spring 
governed by equation F = $X. In this 
equation, we see that the displacement 
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[X) of the two node points is related 
to the force (F) necessary to produce 
this displacement by the element- 
stiffness matrix (К). The order of each 
of the matrices can be determined by 
the number of degrees of freedom 
(DOF) in the element. In this case, we 
have four DOF Xi, И, Xj. Yj. and thus 


TEMPERATURE 


the force and displacement matrices 
are each 4 by | vectors. This means 
that the stiffness matrix that relates the 
corresponding force and displacement 
components must be a 4 by 4 matrix. 
There are several methods of obtain- 
ing the stiffness of this matrix, the 
simplest being to consider small x and 


TEMPERATURE DISTRIBUTION IN 
A ONE-DIMENSIONAL BEAM 


DIVISION OF REGION INTO NODES 


DIVISION OF REGION INTO ELEMENTS 


TB 


Figure A; Heat distribution in a beam showing the true response and the finite- 


element approximation at the nodes. 


y displacements at each node. This 
leads to internal forces in the element 
that must be balanced by the external 
forces as shown in figure B. By using 
the equation F = £X and multiplying it 
by the rotation of the element and the 
displacement of each of the nodes. we 
equate this to the vector of external 
forces and solve for the stiffness matrix 
K. The rotation of the matrix must be 
considered because it controls the 
direction of the resulting force vector. 
Typically. this is built into the stiffness 
matrix: KxTxU = F. where Т = rota- 
tion matrix and U = displacement 
matrix. And the equation 


к АЕ 
L 


where А = mernber area. Е = elastic 
modulus, and £ = length, gives the ele- 
ment stiffness for an arbitrary truss ele- 
ment at any orientation. 

The next step is to assemble this col- 
lection of element-stiffness matrices in 
an orderly fashion such that we have 
a mathematical model that represents 
the stiffness matrix of the complete 
structure. This is referred to as the 
global-stiffness matrix. (See figure C.) 
The key to developing the global-stiff- 
ness matrix is determining the location 
of the element stiffness inside the 
global stiffness. This is done by con- 
sidering the DOF that the element af- 
fects. All that is necessary is to expand 
the element-stiffness matrix (using 
zeros) until it is the size of the global- 
stiffness matrix. This allows us to add 
the element-stiffness matrix to the 
global stiffness and thus build the com- 
plete global-stiffness matrix. 

Two observations can be made about 
a correctly constructed global-stiffness 
matrix. First, it is symmetrical about the 
principal diagonal: second. a large por- 
tion of the matrix is filled with zeros. 
This is referred to as a banded sym- 
metric matrix. and it is typical of the 
FE method. The banded matrix struc- 
ture is a consequence of individual 
nodal displacements that are affected 
only by the elements that intersect at 
those nodes. To optimize the storage 
requirements of the global-stiffness 
matrix. we store the elements of the 
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SAMPLE TRUSS WITH MODES NUMBERED 


Kin Кі? №13 Куд 
K21 Коз Кзі Koy 
Кі! Kaa Кэз Кза 


Kay Kaz Каз Kaa 


Figure B: Example of a truss that has Geen subdivided into nodes and elements. 
The basic equivalence between a truss element and a stiff spring is shown. 


matrix in a rectangular array. This ar- 
ray will have a length equal to the 
number of degrees of freedom and a 
width equal to the bandwidth. or the 
number of nonzero columns in the ar- 
ray (see figure C). To further reduce the 
storage requirements of the global-stiff- 
ness matrix. we number the truss 
nodes to minimize the bandwidth. 
Generally, this consists of numbering 
the structure across its minimum 
dimension. For plane trusses. the band- 
width is given by two times the ab- 
solute value of the maximum node dif- 
ference in an element plus 2. 

Te complete the definition of the 
problem. we must construct the force 
vector (F) from the load conditions. 
There are two types of loads that we 
impose on our structure: The first are 


simple forces in either the x or y direc- 
tions, and the second are prescribed 
x and/or y displacements at certain 
nodes. The latter type of load fixes the 
displacements at the nodes to the 
desired value and is called a fixity. Fix- 
ities allow us to put supports in our 
structure without having to calculate 
their reactions. Therefore, we do not 
need to worry about the actual balance 
of external forces to prevent the entire 
structure from moving rigidly. Rigid 
body displacements allow for non- 
unique solutions to the structure dis- 
placements. Typically. we impose both 

forces and fixities on the structure. 
in the case of force loadings, we can 
construct F by adding the forces acting 
on a particular node to the corre- 
(continued) 
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sponding element in the force vector. 
For example, a force on node і in the 
x direction would correspond to loca- 
tion 2 x {i-l} in the F vector. 

The next requirement is to force cer- 
tain nodes to have specified displace- 
ments [eg.. if a member of a truss is 
attached to the ground. then we want 
a zero displacement). This is done by 
multiplying the diagonal associated 
with the node in the globai-stiffness 
matrix by a number that is large in 
comparison to the other entries in the 
matrix. The corresponding element in 
F must be multiplied by the same large 
number and the desired displacement. 
This forces the particular node to have 
the desired displacement value 
because all other entries in that row or 
equation are insignificant by compari- 
son. 

When we are finished assembling the 
matrix, we have a set of coupled alge- 
braic equations in which the displace- 
ments of the nodal coordinates are the 
unknowns. the stiffness of the structure 


COLUMNS COUNTED 
M—— BAND WIDTH ———=м 
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is given by a collection of element stiff- 
nesses, and the loads are given by the 
force vector. This completes the assern- 
bly of the set of equations that govern 
the response of the structure to the 
load scheme. Once the global-stiffness 
тах and the load matrix have been 
set up in this manner, they are solved 
using the Gaussian elimination tech- 
nique. Because the global-stiffness 
matrix i5 stored in a rectangular (as op- 
posed to square) array. the method 
must be modified. Detailed inforna- 
tion on the application of Gaussian 
elimination to banded matrices can be 
found in references | and 2. Solving 
the matrix equation F-KX for the 
displacements of the nodes and арріу- 
ing the following two definitions from 
strength of materials 


Е = S (axial strain definition) 


a = E х є (Hookes law) 


allows us to determine the strain and 
the stress in each element. The axial 


Figure C: Global-stiffness matrix for a structure. Notice the symmetry around 


the main diagonal. 
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strain definition basically states that the 
strain in an element is equal to its 
change in length divided by its original 
length. Hooke's law is a relation that is 
valid for most materials if the yield 
stress is not exceeded. This completes 
our discussion of the fundamentals of 
finite-element analysis programming. 
but we need to touch on two additional 
themes to complete our story. 

The first of these is called preprocess- 
ing and governs the method of getting 
the node and elernent data into the 
computer. It is easy to see how this 
could get out of hand for even me- 
dium-size problems of 500 nodes and 
500 elements. Moreover, because of 
the tedium involved with typing in a 
data file of this size. it is one of the big- 
gest sources for error in an analysis. 
The second area is called postprocessing. 
and it follows the FE-method analysis. 
Typically. FE-method analysis gives us 
results that are a localized description 
of the deflection and stresses in the 
structures, in other words, the stresses 
and displacements of the Individual 
elements and nodes. Usually we are in- 
terested in the overall behavior of the 
structure, which can be difficult to in- 
terpret from the discrete behavior. 
Postprocessors have been written that 
graphically display the distorted struc- 
ture on the screen. To clarify the 
results, the deflections can be 
magnified to exaggerate the structural 
response. or the plot can be enhanced 
trig the use of color-coded stress 
fields. 


CONCLUSION | 
In summary, the five basic steps of any 
FE-method analysis program are 


|. Divide the structure into elements 
and nodes. 

2. Determine the stiffness of each ele- 
ment. 

3. Assemble the element stiffnesses 
into a global-stiffness matrix that rep- 
resents the stiffness of the entire struc- 
ture. 

4, Solve the resulting set of equations 
with the given load system for the dis- 
placements of each node. 

3. Use the displacements to calculate 
the stresses in the mernbers. 


[D 


Keeping pace with your customers' needs 
and the technological future, Samsung 
Electron Devices now offers three improved 
Standard Monitors that wil! provide more 
functional screen space and truer color 
values at more competitive prices than ever 
before. We are pleased to present the follow- 
ing advanced models: 


* 14" compact color monitor with 16-color 
display. at a new competitive price. 
Compatible with ІВМ systems. 


SEOUL HEAD OFFICE 5-gTHFL THE JOONG-ANG DALY NEWS BLDG 7: 
K22596 K3238? FAX 1021 7516-868 LOS ANGELES OFFICE 1603! 5 CARVE) 
ТОКТО OFFICE KXASUMIGASEXIBLDG 2522 KASUMIGASER! 3.2 ODA K 
LONDON OFFICE GTH Рі. VICTORIA HOUSE SOUTHAMPTON AOW WC 1 LONDO? 


* 12" FST mono- 
chrome monitor 


е 14" compact color monito 


е 14" FST monochrome monitor with new high 
resolution flat screen and compact design. 
Compatible with IBM and Apple svstems. 

• 12^ FST monochrome monitor with the same 
advanced features as above. 

These products represent the same high 

quality that has enhanced our reputation 

for eight years in monitor business. 


ы 
вза SAMSUNG 


us Electron Devices 


Inquiry 306 


TEL (02) 7516-955/7, 71518-059776) TLX: STARNEC 
1835 TLK 183423 SEDLA ГАХ гез 926-7748 
IM ТЬХ 2228009 SANSEI FAX (03) 581-4835 

AS LG FAX 101} 430-0098 


byte minimum memory requirement 
for the interpretive BASIC version. To 
take full advantage of the program. 
however, Truss2 should be compiled. 
This will increase the execution speed 
of the program five to ten times. It 
also increases the minimum memory 
requirement to 192K bytes. 

At the start of this project, | wrote 
out the minimum specifications that 
the program should meet. These de- 
sign criteria also helped define the 
basic program menus, which include 


1. А method of entering and editing 
the nodes, elements, and loads with 
minimal difficulty. 

2. A graphic representation of both 
the input data and the results to verify 
the input data and speed interpreta- 
tion of the results. 
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3. A file management section to allow 
the storage and retrieval of the data 
and results (the Get/Save/Delete 
menu). This also allows the deletion 
of any file from within the program to 
make room on the disk. 

4. An analysis of the truss and print- 
ing of the results. 

5. A user-friendly design. 

6. Structured programming through- 
out to increase program readability. 


Truss2 has extensive comments that 
make it easier to follow. Unfortunately. 
using REM statements in interpretive 
BASIC chews up memory. While this 
is usually not important in small pro- 
grams, it does affect us because 
Microsoft BASIC has a maximum ad- 
dress space of 64K bytes. For this 
reason, the variable definitions are 


Table 2: Theoretical results compared to program output. 


Element number 


ш OD — Co Cn © © № — 


1. Шаа MORES 
2...) 
3.. 2008 

(Есе). EXT. ШІН 


Theoretical strass | 


24000 
- 22360 
— 22360 
= 22360 

26667 
— 22360 
—22360 
— 22360 

24000 


Stress by Truss2 


24000.0 
-22361.0 
- 22361,0 
-22361.0 

26667,0 
-22361.0 
- 22361,0 
-22361.0 

24000.0 


Photo 2: Graphic display of the truss data, using the Plot menu. 
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broken out into table 3, instead of be- 
ing included as comments in the 
source code. 

Lines 10—576 are devoted to initial- 
izing the variables and establishing 
the program limits. Lines 180—270 
contain the graphic representations of 
the digits 0-9, respectively, for use in 
labeling nodes and elements in the 
graphics screen. The reason for this 
will become apparent later. Lines 
370-400 include the information for 
the various menus in the program. 

The first requirement was to write 
a user-friendly 10 section that would 
handle data that is being entered and 
edited. Because there are three sep- 
arate data sets to handle with this 
routine, | wrote an interactive full- 
screen editor contained in lines 960- 
3050. It is controlled through the use 
of the array ID and the variables 
NCUR. NLMT, апа К. The editor per- 
forms three basic functions: cursor 
positioning, data entry, and data dele- 
tion. The determination of which func- 
tion to perform is made in lines 1070- 

1130. Cursor positioning is accounted 
for in lines 1140-1280. The method 
for scrolling the current information 
on the screen is worth mentioning. If 
the new position requires moving the 
existing information up or down one 
line on the screen. you directly access 
the screen buffer through the use of 
the PEEK and POKE commands (see 
lines 2390-2630). This is done instead 
of simply printing the data for speed. 
In the interpretive version presented 
here, it makes no difference. However. 
the compiled program updates the 
screen more quickly (two to three 
times as fast) using PEEK and POKE 
as opposed to printing the data. 
Deleting data is done in lines 1870- 
2120 by removing an element in the 
appropriate array. Once the element 
has been deleted, the current page of 
data is reprinted, and control is re- 
turned to lines 1080-1130. Data edit- 
ing and entry is done in lines 1330- 
1560. The screen is updated once 
data has been entered via lines 2650- 
2790, and control is once again trans- 
ferred to lines 1080—1130. 

The next requirement involved writ- 
ing a graphic display routine for draw- 
ing both the original and distorted 

(continued) 
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structure [see lines 3460-4710). 
Graphically displaying the data not 
only simplifies data verification and 
interpretation, but it also makes the 
program easier to use. In any graphic 
display, the scaling factors need to be 
determined as shown in lines 3580- 
3677. The scale factor is computed by 


Photo 3: A plot of the overall behavior of the truss with 8000-pound loads 


finding the minimum and maximum 
values for both the x and y axes and 
mapping those values onto the screen 
limits. In our case. the mapping takes 
place in the rectangle delimited by 
coordinates (200.10}-(620.190) on the 
IBM high-resolution screen. To keep 

(continued) 


applied. An exaggeration ratio of 30 was used. 


Photo 4: The same truss plotted with 10,000-pound loads and an exaggeration 


ratio of 30. Rectangles have been placed by the program through members that 


exceed the design stress. 
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the x and y axes in scale, the smallest 
of the scale factors computed from 


XSCALE = 210(ХМАХ- XMIN) 
YSCALE = 180/(YMAX – YMIN) 


should be used. WINDOW or VIEW 
statements were not used because 
they are not supported by the BASIC 
compiler. 

The routine for labeling the nodes 
and elements (see lines 3960-4370) 
uses the PUT and GET commands 
coupled with the array NUM(I,J). This 
allows us to put the node and element 
numbers beginning at any pixel on 
the IBM graphics screen and thus 
avoid the 80-column by 25-row limita- 
tion for printing data. А zoom routine 
is included that allows you to box in 
a particular area on the screen and 
then remap it to the physical screen 
limits. This is accomplished by taking 
the two entered cursor locations and 
using them to define the minimum 
and maximum values for the scale 
determination. 

Printing or listing the data is covered 


in lines 31000-32280. This routine 
allows us to list the data on the line 
printer or the screen. This was done 
by opening the line printer or the 
screen as a file and printing the data 
to it. | chose to monitor the keyboard 
for an entry rather than trap a key as 
a way of stopping the printout. This 
allows you to optimize the compiled 
code in regard to both execution 
speed and size. Physically trapping 
keys in the compiled mode forces the 
compiler to put an extra 2 bytes of 
code for each line in the program. 
These 2 bytes cause the IBM PC to 
check for an interrupt before each line 
of code. thus slowing down execution 
speed. | felt that the additional pro- 
gramming required by taking this 

route was offset by its advantages. 
The last menu in our program gov- 
ems disk 10 functions (lines 5600- 
6170). These allow us to save, retrieve. 
and delete files from within Truss2. All 
disk I/O is done in ASCII files, allow- 
ing you to export or import compati- 
(continued) 


Table 3: Definitions for the commonly used variables. 


Variable Definition 

MBW Maximum bandwidth 

MAXEL Maximum number of elements 

MAXNP Maximum number of nodes 

MAXLD Maximum number of toads R 

BW Problem bandwidth 

NUMNP Number of node points in the problem 

NUMEL Number of elements in the problem 

NLOAD Number of loads in tha problem 

MENUS(5,7) Character array of menu entries. Five menus with a maximum 
of seven entries per menu. Тһе first one is the title, 

МСОМ(1) Node number 1 for element " 

NCON(^ 2) Node number 2 for element * 

AR(*) Section area for element * 

XNOD(*) x coordinate of node * 

YNOD(*) y coordinate of node " 

ILOAD(' 1) Моде number for load number " 

ILOAD(*,2) Code value of load number * 

RLOAD(*") Load exerted for load number ° 

EKEY(t) Elastic modulus of material 

EKEY(2) Design strength of material 

А(200,30) Global-stifiness matrix 

B(200) Force matrix also stores displacements at the end of an 
analysis. 

STR(*) Stress in alament * 

BK(4,4) Elemert-stifiness matrix 

NCUR Current number of entries in editor 

NLMT Maximum number of entries in editor 

СК!) Editor control variables 
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ble files from other programs. In order 
to obtain a "neat" directory listing. 1 
use the third screen on the IBM PC 
ло accept the regular directory listing 
and export it to the first screen. 
The heart of the program that does 
the calculation is contained in lines 
10000-10980. Lines 10700-10980 


form the element stiffness for a beam 
element. Lines 10220-10290 impose 
the loads and fixities, and the actual 
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solution of the banded matrix takes 
place in lines 10300-10560. The 
stresses are then calculated in lines 
10580-10690. 

Lines 20000-30000 contain a num- 
ber of general-purpose routines that 
can be merged into any program. A 
brief list of these routines and their 
functions follows: 


20000-20180 Reset the screen, turn 
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ХТ, AT and all 617-369-5622 or call us by telephone — you can reach us at 617-371-2422. 

MS-DOS Or fill in this coupon. Whether you order today or not, let us send you 

compatibles. full descriptions of our integrated family of Arity products. 

Please complete this form to place your order and/or request 

detailed information. Quantity Info only 

Arity/Prolog Compiler and Interpreter V4 ..,....., $795.00 

Arity/Prolog Interpreter У4..................... $350.00 

Arity Standard Prolog ..... ———— T $9500 n nx 

Arity SOL Development Package ................ $29500 — 1 — M À 

Arity Expert System Development Package ........ ШАН Llc ааа 

Arity Screen Шын киын» 34 іі 4. nose аы. 

Arity File Interchange Toolkit ,,................. $4995 |. _ _ _ 

TOTAL AMOUNT ма residents add SK sales анине prices include shipping Io ай US caes) Ў 


City/State/Zip 


Payment: O Check OPO ПАМЕХ OVIA OMC 


Card * 
Signature 
ARITY CORPORATION 


358 BAKER AVENUE * CONCORD, MA 01742 
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Exp. dete 


off the function keys, 
and print copyright 
notice. 
21000-21230 String input and con- 
version module. 
22000-22230 Trap and print run- 
time errors for disk 
and printer. 
23000-23380 Determine the direc- 
tory for path name 
and list on screen. 
24000-24100 Exit the program and 
return to DOS. 
25000-25270 Print out menu op- 
tions and accept entry. 
26000-26090 Print an error message 
contained in MSGS 
onto the screen. 
26100-26520 Routine to permit 
changing the drive or 
directory. 


ADVANCED FEATURES 

The program is purposely limited to 
demonstrate the principles of the 
method and provide something that 
could run under IBM interpretive 
BASIC. The following suggestions are 
offered in case you want to expand 
or tailor the program to a specific 
application: 


|. Check the truss elements for buck- 
ling in the event that they are long and 
slender. 

2. Look at the effect of temperature 
changes in the truss on the stresses 
and displacements. 

3. Expand the program to handle dif- 
ferent types of elements such as 
plane elements, three-dimensional 
elements, or plates. 

4. Display the resulting stresses in 
color fields using the medium-resolu- 
tion color graphics mode. ш 


[Editor's note: The author Ras copies of both 
the source and compiled code available on disk 
to interested readers. The price is 530. Please 
respond to Chris Pedicini, 1139 Highland 
Ave.. Brunswick, ОН 44212.] 


REFERENCES 

1, Bowes, William H.. and Leslie T. Russell. 
Stress Analysis by the Finite Element Method for 
Practicing Engineers. Lexington. МА: Lexing- 
ton Books. 1975. 

2. Segerlind. Larry |. Applied Finite Element 
Analysis. New York: John Wiley & Sons. 
1976. 


Inquiry 139 for End-Users. 
Inquiry 140 for DEALERS ONLY. —* 


For $295 you can draw 
your own conclusions. 


Drafix 1. The first high performance CAD software everyone can afford. 


Low-cost, high performance computer: 
aided design & drafting (CAD) software is 
finally available for use on your PC. 

Theres never been a professional CAD 

so complete at such a low cost. 

Drafix 1 from Foresighl Resources. 
Only $295. 

Powerful, full-featured second 
generation CAD software. 

Drafix 1 offers all of the capabilities 
you exped to find in packages costing 
$2,000 or more. 

This is not simply a souped-up paint 
package. Drafix 1 is a breakthrough in 
design that organizes sophisticated CAD 
functions into smooth, fast operations. 
All of the drawing, designing and editing 
functions that designers demand from a 
serious CAD tool are included in Drafix 1. 


OR 


el 
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Ur 
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t 
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А breakthrough in screen design 
and visual user interface. 

"гайх 1 features the best organized 
screen design ever devised. Very simply, 
it displays all the information you need, 
all of the lime 

The entire menu hierarchy is displayed 
constantly. Theres no need to memorize 
commands or search for menus. 

Snap-mode options are continually 
shown on the left screen border and can 
be selected "on the Пу” by either pointer 
device or a single keystroke. Roll-down 
screens provide quick access to the vir- 
tually unlimited drawing, display and 
editing options. 

And it's all controlled by a versatile 
three-button mouse, or digitizer, with on- 
screen prompts so each button function is 
clearly defined. 

AutoCAD" compatible for easy 
expansion. 

If you or someone in your company 
already uses AutoCAD, Drafix 1 offers an 
inexpensive way lo add to your capability. 


p 
"i 
Hil 


| 
i 


The optional Drafix 1/AutoCAD file ex- 
change utility permits transfer of draw- 
ings between Drafix 1 and AutoCAD. 

It's the perfect, low-cost alternative 


SPECIFICATIONS 


ji 


for increasing your drafting and design uae 
capacity. - nim 
Unbelievable law bundle prices. a 

To get you up and running we offer ере, vasc 


two special hardware bundles — all the 
equipment you need at prices you won't 
believe. 

Get Drafix | with your choice of 
Torringion’s Manager Mouse or the 
LOGIMOUSE® C7 for just $395.00. 

Or get Drafix 1 with the SummaSkeich 
12" x 12" digitizer tablet with stylus 

for just $650.00. 

Order today. Take advantage of our 
30-day, money back guarantee. 

We're so certain you ll like the per- 
formance and versatility of Drafix | you're 
welcome to try it risk free for 30 days. If 
you re not completely salisfied, return it 
to us for a full refund. 

Find out just how pood CAD software 
can be. For oniy $295.00. 

Use our toll-free number and any 
major credit card to order your copy 
of Drafix 1 today. 


Order Now! Call Toll-Free! 


1-800-231-8574. 


Ext. 150 


LJ Drafix | CAD Package 
D Drafix I with Mouse 
Torrington 
LOGIMOUSE ..— 
O Drafix ! with SummasSketch tablet 5550 
О AutoCAD File Exchange Utility $ 95 


Dealer inquiries welcome 


Check, money order, Visa 
and MasterCard accepted 


FORESIGHT 


RESOURCES СОВР” 
932 Massachusetts 
Lawrence, KS 66044 
913/841-1121 


бай Ы ш а oer С loc 

Mibi PC/XTIAT а мета ni tha MM Co 

& a тйгп» of Sertecgtuptues Ч. 
Малы? Мои: а. а донат ud старее Larmpanr 


DATABASE SYSTEMS 


Low Prices Are Only 


Compare our prices, products and service 


. VP іпіо 


UTILITIES 


v* Хы P - мы e Business Accounts Program 

айы 0 E Second Day Air Shipping 
MICROSOFT 52. Sidekick (copiable) е 

зе. ото әт е Toll Free Technical Support 

Es A EU 

295. WordStar 2000+ 105, Е 


MULTIMATE 
69. Just Write 
229. Multimate 
245. Executive 


FINOT GROUP ORDERING INFORMATION 


e Most orders shipped second day air. % Heavy items may require 


289. apre. | Shipping Charges: additional shipping charges. 
а Тат, • US & Puerto Rico — 3% ($6 minimum) * Prices reflect а 3% discount for 
235. WordPerlect 4.1 е APO, FPO — US rate PLUS $5 Conroy-LaPointe Credit Card or cash. 
RAMMI е Canada — 12% ($15 minimum) Add 3% for other credit card purchases. 
SPREADSHEETS | qum тесе не * Foreign — 18% ($25 minimum) е Customer Service: (503) 620-9877 
| PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
BORLAND 
$ 22. Turbo Ie 
32. Turbo 


35. Turbo сер Toolbox 
40. Editor Toolbox 

46. Word Wizard 

46. Turbo Pascal 


6$. VP Planner 


IBM PC/AT 


46. Traveling Sidekick 
INTEGRATED 59. Turbo New Pack 
PACKAGES €? n pa ex 
ASHTON.-TATE р 
$415. Framework Il 
LOTUS 


79. Traveling Sidekick Combo 
155. Jumbo Pack 
MICROSOFT 
99. Macro Assembler 


459. FP a a et 


65. Windows 


:2599 


SOFTWARE PUBLISHING 199. Pascal Compiler 
75. Report 275. C Compiler 
84. Fite, Write, Graph. Access or Plan 229. Fortran Compiler 
о. Те GRAPHICS 512K RAM Expandable to 5 MB 


DECISION RESOURCES 
$155. Sign Master 
. Diagram Master 
235. Chartmasier 
245. Map Master 
GRAPHICS COMMUNICATION 
215. Freelance 
329. Graphwriter Combo 
MICROGRAFX 


" aw 
« стома Draw (Вед. Windows) 


6, 7.16, & 8 MHz Processor 
] Parallel & 2 Serial Ports 

8 Expansion Slots 

Clock /Calendar 

Hard Disk Systems Available 


ACCOUNTING 
BPI 
$325. GL, AR. AP or Payroll 
DAC 
u a we 
қ sy Accounting 
EVERGREEN 
165. One-Write-Plus 
WORLD 
. GL, AR, АР, PR. Inv or Payroll 


4 _ 
Н 


$2899 with Mono Сага & Monitor 


| MAGN // f- MULTIFUNCTION 
enr EP, BOA 

PC MASTERCARD” 

“0” KB $139 : Expandable to 1.5 MB 


* Parallel Port 


384 КВ $ 1 89 * Clock/Calendar 


Game Port 


1.5 MB $339 rU Soa | 
ECONORAM 


ы = Short Card 
384 KB $1 09 * ] Year Limited Warranty 
In Oregon: 1-800-451-5151 


zum 7-12 


a) Мот, sasat Business Accounts Call: 1-800-4-CONROY 


PERSONAL FINANCE 
$ BS. c The Market 
109. Managing Your 
mo = 
109. Dollars & 5 
SIMON & SCHUSTER 
55. 1. К. Lasser Money Manager 


TIMEWORKS 
75. Personal Financial Planner 


LASER 128: 
Better than Apple 
at half the... 
price. = 
$4 < 
With Monitor & Cable 
е 128K RAM, 32K ROM е External Drive Port 
ғ 65C02 CPU * Numeric Keypad 

* 5” Floppy Drive, internal * 4 Cursor & 10 Function Keys 
* ] Expansion Slot, Це e Supports Double Hi Res 
* | Parallel & 2 Serial Ports 9 Mouse/ Joystick Port 


5 With Monitor, Printer, 
949 2nd Floppy Drive, Cables 


CAD SYSTEMS 


RE 
. Generic CAD With Dot Plot 
COMMUNICATIONS 


8 99. 

169. Access 
MICROSTUF 

105. Crosstalk 

185. Transporter 
VM 


HAYES 
Smaricom Н 
MICROSOFT 


95. Relay 
135. Relay Gold 


To Order: 


Part Of The Story 


with anyones . . . mail order or retail. 


* Full Product Warranties 
* Conroy-LaPointe Credit Card 
* Products For Apple & Mac 


(or 503-684-7261 in Oregon). 


With 


The complete IBM compatibile. 


Mono Graphics Card And Monitor 
640K RAM On Motherboard 

Dual 360K Floppy Drives 

Dual Speed 4.77 & 8 MHz Processor 
135 Watt Power Supply 

Selectric, PC/AT Style Keyboard 
Parallel Printer Port 

à Serial Ports 

5 Slots & Clock/Calendar 

MS-DOS 2.11 

Warranty: 1 Year Parts, 90 Days Labor 


Conro 


BUSINESS ACCOUNTS 


Not just for business, but for schools, government agencies, and other 
| institutions. [n addition to our regular low prices, wide selection and 
professional service, we now accept purchase orders from organizations 
who qualify. To receive an application, just cail 1-800-4-CONROY 


XTIMARK 2 


La ~$ 4295 


* Monitor & 
Video Card 


MEMORY CHIPS & 
COPROCESSORS 
RAM CHIPS 
& 13. 64K, 200 NS Kits 
14. 64K, 150 NS Kits 
39. 256K Kits 
49. 128K Kits lor AT 
HAUPPAGE 


119. B087 Chi 

175. 8087-2 Chip 

229. 80287 Fast 5 for AT 
349. 80287 Fast 8 lor AT 


— aa BOARDS 


1 Pak Plus, и. 
339. Rampage lor PC 
399. == Premium 
. Rampage for AT 

INTEL 


Above Board 64K For PC 
CALL Above o. 128K for AT 


MAGNU 
39. EconoRAM 384K 
138. PC MasterCard No RAM 
189. PC MasterCard ЗВАК 
. PC MasterCard 1.5 MB 
ORCHID 


Ё со uest No RAM 


TALLTREE 
269. JRAM 3, 256K EMS Board, PC 
‚ JRAM АТЗ. № RAM for AT 


. Color Graphics 
309. Graphics Card 
ORCHID 


Turbo EGA 

QUADRAM 
419. Quad ЕСА + Board 

| STR 

, EGA Plus 

185. е Оу, hics Adapte 
ono Graphics r 

399. VEGA am 


INPUT DEVICES & 
DIGITIZERS 


KEYTRONICS 
185. КВ 515] Keyboard 
319. KB 5153 арсен 
MICROSO 
1289. Mouse 
139. Serial Mouse 


MOUSE SYSTEMS 
Mouse Wilh Soltware & PC Paint 


129. 


EGA System 
$1375 Special 


е Magnum XT/Mark 2 With 640K 
& 2 Half Height Floppy Drives 

® EGA Compatible Color Graphics 
Card 

e 396 Off Any EGA Compatible 
Color Monitor We Carry 


Je LaPointe Inc. 


ИЯ, 96 for Apple. Inquiry 97 for IBM Peripherals. Inquiry 98 for all others. 


DRIVES & 
TAPE BACKUPS 


CDC Floppy Drives 
$ 88. На! Height 360K 
119. os ч ай 360K 


< 10 2-1 Таре Васкир Ки 
MOUNTAIN 


875. 20 meg DriveCard Hard Disk 
SILICON VALLEY COMPUTER 
$99. Goldcard 21 MB Hard Disk Card 
SEAGATE Hard Drives 
489. 20 MB for PC 
649. 20 MB for AT 
189. 30 MB for AT 
SYSGEN 
1085. 60 MB Internal Tape Backup 
1150. 60 MB External Tape Backup 
1225. 20 MB Hard Disk, 20 0 MB Tape ІРСІ 
1999. 30 MB Hard Hu 60 MB Tape (AT) 


Drives 
109. 55.BV Hal Height 360K 
TOSHIBA 
115. 360K FLoppy Drive For AT 
169. 1.2 MB Drive For AT 


EVEREX 
. 1200 Haud internal 


HAYES 
419. 1200 External 
379. 12008 Interna! 
629. 2400 External 
579. 24008 Internal 
CONROY-LAPOINTE 
185. 12008 Internal м Software 
195, 1200 External w/Soltware 
389. 24008 Internal w/Software 


PRINTERS & PLOTTERS 


CANON 
. Laser prem А1-Р 


EPSO 
389. FX 85 160 cps. 32 МО 
419. НІ 80 Plotter 
589. FX 


| . P3151 Daisywheel 

| MONITORS 
AMDEK 

8125. 3006 12^ Green Composite 


135. 300A 12" Amber Composite 
189. 310A 12" Amber TTL 
. Color 600 


NEC 
‚ JC 1401 P3A Mullisynch 
PRINCETON 


179. MAX 12 12" Amber TTL 
459. НХ-12 12" Color RGB 
559. HX 12e у= lor IBM-EGA 
599. SR-12 Hi Res RGB 


POWER & SURGE 


PROTECTION 


CONROY-LAPOINTE 
$ 93. 130 Watt Power Supply 
CURTIS Surge Suppressors 
30. Diamond, 6 outlets 
35. Emerald, 6 outlels, & cord 
47. Sapphire, 3 outlets, RFI liter 
55. Ruby. Б outlets, cord, ЕГІ Filter 
KENSINGTON 


Masterpiece 
129. Masterpiece Pius 


DISKETTES & 

ACCESSORIES 

CONROY-LAPOINTE DISKETTES 

6. DS/DD 10 
. DS/DD НЮ 
. DS/HD 10 for AT 

. О5/НО 100 for AT 

FUJI 


. DS/DD ІП 
. DS/HD 10 For АТ 
GENERIK DIS 


. 05/00 10 

‚ 05/00 100 

. DS/HD 10 lor AT 
DYSAN 

. DS/DD 10 


. DS/DD 14 
. DS/HD 10 for AT 
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Engineer s 
Toolbox 


SIMULATING CIRCUITS 
COMPUTER CiRCUIT SIMULATION 


by Wolfram Віште................. 165 
ANALOG CIRCUIT ANALYSIS 
by David Mx«Neill ................. 170 
AN 803] In-Circuit EMULATOR 
by George Dinwiddie ...... ......... 181 
STRUCTURAL ANALYSIS 
by Robert W. Johnsen 
and Fernando С. Ісшдті............. 199 


STRESS ANAYLSIS 
by D. Lee Petersen and Steven L. Crouch .. 219 


A MATERIAL SELECTION PROGRAM 
by Brother Tom Sawyer 


and Michael РеЛі.................. 235 
SMALL-SCALE ENGINEERING APPLICATIONS 
by |. Neil бюле................... 253 


ONE OF THE REASONS that engineering and science advance exponentially 
is the availability of new tools that shorten the time required to accomplish 
fundamental tasks. Improved tools allow engineers to build many new tech- 
nologies, including more advanced tools! 

Our theme articles this month give a peek inside the toolbox of a mythical 
mega-engineer—a person building a microprocessor-controlled drawbridge 
that uses the latest in strong but lightweight materials. Our “meganeer’ needs 
to analyze analog circuits to design the motor controls for the drawbridge: 
emulate an 8031 controller to design the controller board for sensing ap- 
proaching vessels and activating the bridge; perform structural and stress tests 
on the bridge superstructure design; determine the critical properties of the 
space-age materials to be used in this bridge: and. finally. select the most 
cost-effective materials for constructing the finished design. 

Qur fictitious meganeer has plenty of help in his toolbox in the form of micro- 
computer software to perform many of these tasks. This software has been 
placed into the public domain and is available in a variety of formats (see 
pages 459—461). 

The modeling and simulation of analog circuits has been possible on main- 
frame computers for some time with a program called SPICE. David McNeill 
has reproduced the functionality of SPICE in a program that runs on a Com- 
modore 64. McNeill's article follows a lucid explanation of the theory of circuit- 
modeling programs by Wolfram Blume. 

Next, George Dinwiddie explains a monitor board that permits in-circuit 
emulation of an Intel 8031 microcontroller. Using Dinwiddies hardware and 
software, engineers can substantially cut the time it takes to debug an 8031 
application. 

Our thematic engineer is building only an imaginary bridge—but he still wants 
to know under what conditions it might collapse. Robert W. Johnson and 
Fernando G. Loygorri offer some help with an IBM PC structural analysis pro- 
gram that employs the finite-element method. 

Our meganeer does not want to stop with structural analysis, so D. Lee 
Petersen and Steven L. Crouch offer an article and program on stress analysis 
using a boundary-element/finite-difference method, a technique that should 
prove useful to any physical scientist who needs to find numerical solutions 
to problems approaching infinity. 

To select the best (and cheapest) materials to build the imaginary bridge, 
our engineer can use the sophisticated material selection program by Brother 
Tom Sawyer and Michael Pecht. Finally, J. Neil Stone provides help for our 
dauntless bridge designer with programs to determine the critical properties 
of unusual or new substances. 

Armed with this megabyte of software, BYTE's intrepid. nonexistent engineer 
can now more easily solve a multitude of engineering problems. We've pur- 
posefully not given him much computer-aided design/engineering help— 
reserving a look into that burgeoning realm for an upcoming theme. 

We hope you will also find these tools useful. 

--С. Michael Vose. Senior Technical Editor Themes 


JULY i986 * BYTE 163 


Microprocessor Development 
Dreams Come True! 


On-Line Help menus, E 
Command Glossary, ст аш. Sa avenia AM 
and Word List. ШИ Sets up the trigger specification, fos 


Windows can be used 
to view source files, | 
previous traces, 

and more. 


Symbol translation 
or source code ————— . 
line display. 


n wrtte 


Screen displays scroll off --” 
into history buffer –  — 
can be viewed later. ^ 


Pop-up Mode 
Selection panel 
called by soft key. 


Disassembly of code 

* jn memory can be 
compared with trace in 
adjacent window. 


~ Symbolic debug 


ж 


Е register display. 


Context sensitive 
prompt line. 


NEW UniLab II”: FOUR INSTRUMENTS IN ONE! 


Here are all the development 
tools you ever dreamed of integrated 
into one PC-controlled systern: 
€ Ап Advanced 48-Channel Bus 

State Analyzer 
ө An 8/16-Bit Universal Emulator 
€ A Built-In EPROM Programmer 
е An Input Stimulus Generator 


The synergy of these instru- 
ments that were designed together 
to work Ye saves you time and 
money. АП UniLab П commands 
and menus are seamlessly integrated 


An Integrated Software 
Environment, too! 

Imagine being able to split your 
screen and look at real-time program 
traces and the source code that pro- 
duced them at the same time! Then 
go to the On-Line Help or pop-up 
Mode Panels instantly. 

If you see something on a trace 
that doesn't look like last time, you 
can hold it in one window while 
you scroll back through your pre- 
vious displays. 


into a single, super-efficient working If you set a breakpoint and 

environment. single-step you can then go back to 

ғ-----------------......... using the analyzer without missing 
ACTION COUPON a beat. You can even execute a DOS 


batch file from UniLab to edit, as- 
semble, and link, then automatically 
load the new program and symbol 


send me info on UniLab II and 
your No-Risk 10-Day Evaluation! 


Name: —— — — — Tite: table, UniLab uses the full power of 
Company: the PC. 
Address: a 
City: Find bugs fast with 
вае а Hardware-assisted 
м д у D b H 
UniLab II" tae S 


The traditional way to look for 
bugs is to single-step through sus- 
pect parts of the code until you catch 
it in the act. This requires a lot of 
guessing and wasted time. 

With UniLab’s built-in analyzer 
you eliminate the guesswork. Just de- 
scribe the bug symptom as a trigger, 


Universal Development Laboratory 


Ға шет; = 2 == and let the UniLab hardware search 
ы» сақ тты» Em Wm 


702 Marshall Street 
Redwood Ciry, California 94063 
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for it as your program runs іп real 
time. UniLab will show you a trace 


of the program steps leading up to 
the symptom, almost like magic. 


А friendly user interface 


UniLab lets you use commands 
or menus — or a mixture of both. Ап 
on-line manual, soft-key help screens, 
a glossary of commands and their 
parameters, with full-screen writeups 
are also at the ready. 


Reconfigure for any 8 or 
16-bit processor in seconds 


Thanks to our unique approach 
to emulation, changes between pro- 
cessor types require only cable and 
diskette changes. Ат last count, we 
specifically support over 120 micro- 
processors. 

Bonus! The built-in EPROM 
Programmer and Stimulus Genera- 
tor are simply icing on the cake. 


Affordable capability 


How much does all this superior 
capability cost? A lot less than our 
less able comperitors, and probably 
a lot less than you expect. Our pro- 
ducts are sold with a Money Back 
Guarantee, and our crack team of 
Applications Engineers is standing by 
if you need help. Get the full story 
on the amazing UniLab II and how it 
can liberate your development pro- 
jects, today. 


CALL TOLL FREE: 1-800-254-8500 
In California (415) 361-8883 


Inquiry 267 


ENGINEERS TOOLBOX 


SIMULATING 
CIRCUITS 


Circuit modeling programs have re- 
placed “breadboards” as the build- 
ing blocks of circuit design and de- 
velopment. With these programs, 
engineers can simulate a circuit, sub- 
stitute components, vary parameters 
such as voltage and current in dis- 
crete time increments, and observe 
the changes at every point in the cir- 
cuit. This capability represents an 
enormous savings in development 


time and effort. 

The articles that follow present two 
approaches to the modeling of elec- 
trical circuits. The first, "Computer 
Circuit Simulation’ by Wolfram 
Blume, is an introduction to the prob- 
lems inherent in circuit modeling, 
such as linearizing nonlinear ele- 
ments like diodes and transistors and 
solving the large simultaneous equa- 
tions involved in circuit computa- 


tions. The second article, "Analog 
Circuit Analysis" by David McNeill. 
describes the author's efforts in 
developing a set of circuit simulation 
programs for the Commodore 64, 
based on algorithms used in the 
SPICE simulation program of Dr. 
Laurence Nagel of the University of 
California. 
—Charles Weston 
Technical Editor 


COMPUTER CIRCUIT 
SIMULATION 


Circuit modeling programs make 


breadboards obsolete 


BY WOLFRAM BLUME 


COMPUTER SIMULATION is an im- 
portant tool for circuit design engi- 
neers. The means for testing out ideas 
and checking a design has traditional- 
ly been the “breadboard” (a test cir- 
cuit built on the workbench). 
Computer simulation does the 


Wolfram Blume is president of MicroSim Cor- 
poration, which manufactures and markets the 
PSPICE analog simulation program. He can 
be contacted at MicroSim Corp., 23175 La 
Cadena Dr.. Laguna Hills, CA 92653. 


same job. It lets designers check out 
ideas while designing the circuit. 
Simulation programs also check the 
final design before it is released for 
production. 


ANALOG CIRCUITS 

The goal of a simulation program is 
to calculate the voltage at each node 
and the current through each device 
of the circuit. We will first want to 
calculate these values at the circuit's 
steady state (bias point). Using the 


steady-state data, we are then able to 
calculate the circuit voltages and cur- 
rents as functions of time and fre- 
quency. 

Most analog circuit simulators in 
use today are based on the program 
SPICE (Simulation Program for Inte- 
grated Circuit Engineering). which was 
developed at the University of Califor- 
nia at Berkeley in the early 1970s. 
SPICE included several advances over 
earlier simulators, such as a "sparse 
matrix" data structure. 


DATA STRUCTURE 

Suppose we want to analyze the cir- 
cuit shown in figure 1. including 
ground, it has three nodes: 0. I. and 
2. The goal is to find the voltage at 
each node and the current through 
each device. For now, we will try to 
find the steady-state, or bias point. 
solution. 

To analyze this circuit using a pro- 
gram we need a somewhat different 
approach than we would take in 

(continued) 
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As a rule, any non- 
linear circuit has a 
linear equivalent, but 
only for one set of ` 
node voltages. 


analyzing it by hand. Our approach is 
known as the nodal analysis method. 
We will set up a vector that lists the 
total current being pumped into each 
node by current sources. For all nodes 
that are not attached to a current 
source (such as node 2} this sum will 
be 0 {since electrical charge cannot be 
created or destroyed}. For node 1 this 
will be —0.1, since the current source 
[, is driving 0.1 amp into node 1. 

For node О this wil! be +0.1, since 
| is pulling 0.1 amp out of node 0. 
This vector, [ in figure 2, describes the 
input to the circuit. The current 
sources are the stimuli that drive the 
circuit. Note that the vector i has the 
same number of elements as the 
number of nodes in the circuit. 

Next we need a vector that de- 
scribes the response of the circuit to 
|. This vector, V in figure 2. is a list of 
the voltages at each node. V is the 
vector we want to find. 

Finally, we need a description of 
how V relates to 1. This is provided by 
the conductance matrix, G (figure 2). 
G describes how current flows in 
elements that are not current sources. 
In our example. the currents through 
resistors RI and R2 are proportional 
to the voltages across them. The term 
of G at row i and column | specifies 
how much current will flow away from 


Figure |; A simple three-node circuit 
consisting of two resistors and a current 
source. 
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node i if the voltage at node j were 
increased by | volt and the voltages 
at all the other nodes were held con- 
stant. This may seem like a peculiar 
way of thinking about the circuit. but 
it has the great advantage that 


[-GxV 


Note that each term in G is the sum 
of the contributions of the relevant 
circuit elements. So, knowing which 
devices in the circuit are connected 
to which nodes, our program can 
build G in a straightforward way. G has 
the same number of rows and the 
same number of columns as there are 
nodes in the circuit. Now that | is 
known and G is known. we can solve 
for V and get the set of node voltages 
we are after. 

Even in this small example, it is ob- 
vious that most of the terms of G will 
be O. This becomes even more true 
as the circuit gets larger. In typical cir- 
cuits of 30 or 40 transistors, over 90 
percent of the terms in С will be 0. 
G is therefore referred to as a "sparse 
matrix.” 

Circuits of this size also typically 
have 100 to 150 nodes. Since the 
number of elements іп G 15 и? (n = 
number of nodes) it becomes clear 
that we must take advantage of all 
those О terms іп С or its size will get 
out of hand. We do this by storing 
only the nonzero terms of G and a list 
of pointers to those terms. This pro- 
cess complicates the algorithms. but 
it is necessary in order to simulate 
realistic circuits. 


SOLVING THE CIRCUIT 
EQUATIONS 

Now that we have established a data 
structure. we can proceed to analyze 
the circuit. There are three levels of 
analysis: 


1. Solving a linear circuit by Gaussian 
elimination or LU factorization. 

2. Solving a nonlinear circuit by re- 
peatedly linearizing the circuit and 
using (1). 

3. Solving a time-varying circuit by re- 
peatedly converting the circuit to a 
nonlinear, non-time-varying circuit and 
using (2). 


Calculating the circuit's response with 
respect to frequency is a special case 
of (1). 


SOLVING A LINEAR CIRCUIT 

Our example circuit (figure 1) is linear 
and does not vary with time. A linear 
circuit is composed of linear elements 
(those elements whose currents are 
proportional to the voltages within 
the circuit). For example, resistors are 
linear because the current through 
them is proportional to the voltage 
across their terminals. Ideal amplifiers 
are also linear because their output 
is proportional to their input. 

Since our system is described by the 
matrix equation | » G x V, we can use 
the standard methods for solving sys- 
tems of linear equations. The two 
most common methods are Gaussian 
elimination and LU factorization. Both 
methods take about the same amount 
of computer time given one G and 
one I, but LU factorization has the ad- 
vantage of being much faster given 
one С and several different I's. SPICE 
uses LU factorization. 

Here is a brief overview of LU fac- 
torization: The idea is to split G into 
two matrices, L and U, which multi- 
plied will give G. 


G-LxU 
Therefore, 


[-LxUxV 
(continued) 


Figure 2: The conductance matrix for the circuit shown in figure |. 
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How many long unproductive hours 
have you spent "in line" for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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“Typical MICROCAP Transient Analysis" 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produccs 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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Reviewers Love 
These Solutions 


Regarding MICROCAP ... "A highly 
recommended analog design program" 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers" (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC . . . "An effi- 
cient design system that does what It is 
supposed to do at a reasonable price" 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple TI (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of rhe actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S, Wolfe Road, Dept. B 
Sunnyvalc, CA 94087 


(408) 738-4387 Inquiry 331 


L is lower triangular and U is upper 
triangular, as shown in figure 3. 

An important feature of LU factori- 
zation is that for any G there is only 
one pair of L and U that have this 
structure. It is also true that the pro- 
cess of splitting G into L and U uses 
the major part of the computation 
time in this method. 

Once L and U are found. their tri- 
angular structure (all 0$ above or 
below the diagonal) allows the pro- 
gram to quickly calculate V from 1. 
Since most of the time is spent finding 
L and U. we can find the solutions for 
several l's almost as quickly as for one. 


SOLVING A NONLINEAR CIRCUIT 
Now that we have a method to solve 
linear circuits, we can use it to find the 
solution for nonlinear circuits. The 
idea here is to use our last guess at 
V to linearize the circuit. Then, using 
our method for solving linear circuits, 
we can calculate a new guess for V. 
Hopefully. after a few iterations, suc- 
cessive guesses of V will converge to 
the correct answer. 

How can we convert a nonlinear cir- 
cuit into a linear one? By converting 
each nonlinear element into its linear 
equivalent. For instance, we can re- 
place the diode in the circuit shown 
in figure 4 with a current source and 
a conductor. 

The current through a diode is given 
by 


la = d, x (eT — |) 


At a given voltage V across the diode 
we can replace the diode with a cur- 


Figure 3: A typical LU-factorization 
matrix. Note that L has Is on the 
diagonal and Os above the diagonal. and 
U has Os below tfie diagonal. 
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rent source whose current is 


in parallel with a conductor whose 
conductance is 


diT dv - „М, 


Note that the equivalent current and 
conductance change with the voltage 
V across the diode. This is true of 
diodes and of nonlinear elements in 
general. As a rule, any nonlinear cir- 
cuit has a linear equivalent, but only 
for one set of node voltages. As soon 
as the node voltages change, we must 
"linearize" the circuit again. 

Our algorithm for solving nonlinear 
circuits now looks like this: 


l, Pick an initial guess for the node 
voltages V, Set Vy, = V, 
2. Using the node voltages V. calculate 
the linear equivalent circuit and fill in 
the terms for the circuit matrix G and 
the current vector 1. 
3. Using the LU method. solve the cir- 
cuit for a new set of node voltages V. 
4. If V is close enough to Vaa: 
4a. Stop. We are done. 

Else: 
4b. Set LAT - V. 

Go gack to step 2. 


SOLVING TIME-VARYING 

CIRCUITS 

So far the circuits we have considered 
have not varied with time. That is, 
neither the sources nor the other 
elements change with time. Capaci- 
tors have been treated as open cir- 
cuits, and inductors have been treated 


Figure 4: A diode and its linear 


equivalent circuit, a current source and a 
conductor. 


as short circuits. This means that the 
solution. V, does not vary with time 
either. So far. we have been solving 
for the steady-state, or bias point, 
solution. 

To accommodate time. we need to 
add time-varying sources and we 
need to handle capacitors and induc- 
tors. The first objective is easily done. 
We just allow the value of a source to 
be a function of time, such as a sine 
wave, pulse, square wave, etc. 

The second objective is done in a 
way similar to the technique for solv- 
ing a nonlinear circuit using the 
method for solving a linear one. We 
will replace each capacitor and induc- 
tor by equivalent circuit elements. Our 
algorithm for simulating the circuit 
now looks like this: 


|. Use the nonlinear circuit method 
above to calculate the bias point of 
the circuit. 

2. Set Time = O. Set TimeStep to a 
small positive number. 

3. Set all sources to their values at 
time = Time + TimeStep. 

4, Using TimeStep and the past values 
of V, replace each capacitor and in- 
ductor by its equivalent circuit. 

5. Use the nonlinear circuit method 
above to calculate V for time = Time 
+ TimeStep. Use V from time = Time 
as the initial guess for time = Time 
+ TimeStep. 

6. Set Time = Time + TimeStep. Up- 
date TimeStep based on error-estima- 
tion formulas. 

7. If Time = > final time requested for 
simulation: 


бед = C/TIME STEP 


Figure 5: A capacitor and its linear 
equivalent circuit, a conductance and a 
current source in parallel. The size of the 
time step is varied as simulation proceeds. 


7a. Stop. We are done. 
Else: 
7b. Go to step 3. 


Replacing the capacitors and induc- 
tors by equivalent circuit elements is 
possible because we know the size of 
the time step and the past values of 
each element's charge or current. For 
example, a capacitor is converted into 
a current source with a conductance 
in parallel as shown in figure 5, 

The size of the time step is changed 
as the simulation proceeds. We could 
use a fixed time step. but this would 
waste computer time. We need to use 
a step small enough to accurately 
calculate those areas where things are 
changing rapidly (such small steps 
would be wasted during times when 
nothing was changing]. By changing 
the step size based on the activity of 
the circuit, we can use a fine step size 
where it is needed and a coarser step 
size otherwise. 


CALCULATING FREQUENCY 
RESPONSE 

The response of the circuit to different 
frequencies is calculated in a way very 
similar to solving a linear circuit. The 
difference is that the voltages. cur- 
rents, and conductances now have 
real and imaginary parts instead of 
just real parts. The circuit algorithm 
now looks like this: 


|. Use the nonlinear circuit method 
previously mentioned to calculate the 
bias point. 
2. Set Frequency = beginning 
frequency. 
3. Linearize the circuit using V calcu- 
lated in step 1. Fill in terms. both real 
and imaginary parts, for | and С. Fill 
in the terms for capacitors and induc- 
tors as well. These are implemented 
as conductances, with imaginary 
values dependent upon Frequency. 
4. Using the LU method. solve for V. 
V will have real and imaginary parts. 
5. Set Frequency to the next frequen- 
cy. If Frequency > ending frequency: 
5a. Stop. We are done. 

Else: 
5b. Go to step 3. 
DISPLAYING RESULTS 


Personal computers are well suited for 
displaying results. Because they are 
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interactive and have graphics wide- 
ly available. they are a natural for 
conveniently displaying the results of 
a simulation. Although SPICE does 
not provide for an interactive display 
of the results, this can easily be 
added. 

The approach | followed is to store 
all the node voltages and all the 
device currents at each step of the 
simulation (&g.. at each time or fre- 


Don't get burned by 
surge protection alone. 


Now get total power protection... for as little 


quency}. These are stored in a binary 
data file. The display software is a 
separate program that implements a 
virtual-memory scheme to allow the 
data file to be larger than the com- 
puters RAM. 

Besides drawing voltages and cur- 
rents it is very convenient also to be 
able to draw expressions. For exam- 
ple. by multiplying a voltage and a 

{continued} 
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current we can display instantaneous 
power. 


COMMENTS 

Analog circuit simulation makes 
heavy use of floating-point arithmetic. 
For accurate results, double-precision 
(64-bit) numbers must be used for the 
V, |, and G terms. As a result, it is nec- 
essary to have a floating-point co- 
processor, such as the intel 8087, in 
the computer. It improves run time by 
a factor of 15 in a typical circuit. In 
other words, without a floating-point 
coprocessor the simulation will be too 
slow to be useful. 

Another requirement is RAM. Typi- 
cal analog simulations are of circuits 
with 30 to 40 transistors. This requires 
about 100K bytes of RAM. Paging to 
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and from disk would make the simula- 
tion intolerably slow. The program 
code itself takes up several hundred 
kilobytes of space, depending on how 
sophisticated the transistor models 
are and how many kinds of analyses 
are implemented. Therefore, to run a 
reasonable simulation, a machine 
with 512K bytes or more of RAM is 
needed. 

Both these requirements are readi- 
ly met by an [BM PC XT with 640K 
bytes and the 8087 coprocessor, 
which can simulate circuits of up to 
about 120 transistors. Calculating the 
time-varying response of a 30-tran- 
sistor circuit takes about 12 minutes. 
Once the simulation is done, wave- 
forms сап be displayed almost in- 
stantly. ш 


Editor's note: If you are interested in the con- 
cepts and algorithms of circuit simulation, the 
author strongly recommends that you read 
“SPICE: A Computer Program to Simulate 
Semiconductor Circuits’ by Laurence W. 
Nagel. 

You can obtain a copy of this document 
(Memorandum No. ERL-M520) by sending 
a check for $20 made out to: Regents of the 
University of California. Send check to Ms. 
Deborah Dunster. EECS Industrial Liaison 
Program, 457 Cory Hall. University of Cali- 
fornia, Berkeley, CA 94720. 

The document is Dr. Nagel's Ph.D. thesis 
and contains an excellent discussion of the 
various algorithms in SPICE. He covers the 
material in this article in more detail and also 
provides discussions of alternative algorithms 
and the reasons for selecting those that final- 
ly went into SPICE. 
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CIRCUIT ANALYSIS 


An analog circuit modeling 
and simulation program 


for the Commodore 64 


BY DAVID MCNEILL 


OF THE THREE GOALS that I wanted 
to accomplish with this project, the 
main one was to produce a program 
like the circuit analysis program SPICE 
for my Cammodore 64. My second 
goal was to better understand how 
transistor models worked and how to 
incorporate these models into the 
nonlinear algorithms used by SPICE 
to solve electronic circuits. My third 
goal was to fit the program into the 
memory space of the Commodore 64 
and make it run at a reasonable 
speed. 

Му circuit analysis package is com- 


David McNeill is an electronics engineer who 
works for Tektronix in Beaverton. Oregon. He 
can be contacted at 11739 SW Beaverton- 
Hillsdale Hwy. #164. Beaverton. OR 
97005. 
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posed of three programs: a prepro- 
cessor and editor program, the AC 
analysis program. and the DC analysis 
program. To perform a circuit analysis, 
you first load the preprocessor and 
editor program used for entering the 
circuit description. Then, using a 
chaining technique, you can jump be- 
tween all three programs to run the 
different analyses. 

You can model 12 devices with the 
programs: resistors, inductors, capac- 
itors, independent voltage sources, in- 
dependent current sources, voltage- 
controlled current sources, diodes. 
bipolar transistors (при and pnp), field- 
effect transistors {n-channel and p- 
channel). and operational amplifiers. 

The programs allow you to sweep 
various parameters and print voltages, 
currents, impedances, or gains as the 


output variables. For example in the 
model for the bipolar transistor. you 
can specify forward and reverse beta, 
Early voltage, reverse saturation cur- 
rent, junction capacitances, and tran- 
sit times as parameters. 


PROGRAM DESIGN PHILOSOPHY 
When | developed these programs. I 
decided to have as many mode! pa- 
rameters as possible to better 
describe the device and produce 
more accurate data. Although this in- 
creased the complexity of the pro- 
grams and tended to reduce the size 
of circuits that could be analyzed, | 
preferred to have programs that could 
better model actual transistors rather 
than analyze larger circuits with less 
accuracy. | felt that the limitation on 
running large circuits would be the 
speed of analysis rather than the 
amount of memory available. 

The heart of the analysis programs 
is a routine that solves a set of linear 
equations. These equations arise from 
performing Kirchhoff's current equa- 
tion at every node in the circuit. 
(Kirchhoff's current law states that the 
sum of all the instantaneous currents 
flowing toward a given node is equal 
to the sum of all the instantaneous 
currents flowing away from that node) 

For simple circuit elements such as 
resistors, voltage sources, and current 
sources, the formulation of the set of 
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equations is straightforward. and 
since the equations in the set are all 
linear, they can be solved using stan- 
dard numerical techniques such as 
Gaussian elimination or LU decom- 
position. The solution to this set of 
equations gives the voltage at each 
node in the circuit. 

An element such as a diode, how- 
ever, is not as easy to model because 
the relationship between the current 
through and the voltage across the 
diode is not linear but exponential. 
Because of this, we cannot directly 
assemble and solve a set of equations 
and arrive at the correct answer. 


MODELING NONLINEAR 
ELEMENTS 

To solve this problem, two things must 
be done. One is to somehow modify 
the diode to make it appear linear. If 
it were linear, then we could formulate 
a set of equations that could be 
solved directly. 

The second thing that must be done 
is to create an iterative process where 
we progressively change the linear 
diode that we created so that it will 
come closer and closer to the actual 
diode that exists in the circuit. As our 
model of the diode becomes better. 
the solutions to the set of equations 
will also get closer and closer to the 
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actual answer. This second process is 
the program algorithm that controls 
the whole sequence of solving the set 
of equations updating the linear 
diode, checking for convergence to a 
correct answer, and then repeating 
the procedure. 

There are several crucial parts to 
this algorithm that can mean either 
success or total disaster. Due to the 
exponential nature of the diode equa- 
tion, it is very easy to cause an 
overflow on the computer. Because of 
this, a good algorithm for clamping 
and limiting the exponential function 
was needed. 

Figure | shows a simple resistor/ 
diode circuit with a graph showing the 
load line for each element. The solu- 
tion to this circuit is the point where 
the two lines intersect, which is at this 
time unknown. To start the analysis. 
we first make a guess at the voltage 
across the diode and pick this point 
on the diode curve. We can then 
linearize the diode by drawing a 
straight line through this point that is 
tangent to the diode curve, as shown 
in figure 2. 

Notice that we now have two 
straight lines that intersect close to 
the actual intersection of the resistor 
and diode line. The point where the 
two straight lines intersect is found by 
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the solution of two simultaneous 
equations. This solution then be- 
comes an approximation of the actual 
answer. Although I've shown this 
graphically, the mathematical ap- 
proach would be to perform a Taylor's 
series expansion on the diode equa- 
tion (see figure 3). 

Notice that in the resulting equa- 
tion. shown in figure 3, we can iden- 
tify two elements: a constant current 
source and a conductance. This equa- 
tion is simply the equation of the 
straight line that was drawn through 
the point that we first guessed at on 
the diode curve. 

The important point here is that we 
have been able to model the diode 
with two simple linear elements: a 
resistor and a current source. We now 
have a circuit that is composed entire- 
ly of linear elements. We can use the 
Gaussian elimination technique to 
calculate the point of intersection of 
the two straight lines. At this point we 
have an answer that is an approxima- 
tion of the actual answer. 

In the next phase we repeat the pro- 
cess and gradually improve the model 
of the diode so that the answers that 
are computed each time become 
closer and closer to the actual answer. 


THE LINEARIZATION ALGORITHM 
Figure 4a is a flow diagram of the al- 
gorithm used to perform this iterative 
process for the diode. Figure 4b is a 
graphic description of the iterative 
process of the linearization algorithm. 
The first step is to check to see if the 
program has changed the tempera- 
ture (such as in a temperature sweep 
analysis). If the temperature has been 
changed, the value of the reverse 
saturation current /, must be recom- 
puted, since it is temperature-depen- 
dent. Next, the program calculates 
and stores the value of the voltage 
across the diode that resulted from 
the last iteration. 

The program then checks to make 
sure that if this value of voltage is 
used, the exponential function will not 
overflow. If overflow is possible, the 
program then clamps the voltage ap- 


propriately. Next, the program checks 
to see if this is the first iteration, and 
if so, guesses at a starting point for 

(continued) 


Figure 2: This graph shows the resistor 
load line. the diode curve. and the 
linearized diode load line. 


Figure |; This graph shows the load 
lines for the resistor and diode in the inset 
circuit. 
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SIMULATING CIRCUITS 


By performing a Taylor's series expansion on the diode equation 
about an operating point, №. you are able to estimate the current 
in the diode for any voltage, V. 


Diode equation: Ip, = Ís (e%/% — 1) 


Taylor's series expansion equation: f(x) = Ка) + Ға) (x-a) 
(first two terms) 


First compute the derivative: 


à дір, м 
Ға) РМ) — FA 9% 


Is 


(1; (eo^ == 1)) = oe У 


Since this is a conductance, let A 69% = Gy, 


Plugging into the expansion equation: 
ШУ) = Is (eo^ — 1) + Gul V — Vo) 


У) = lo, + Gi, - Gu, Vo 


This equation represents а current source and a conductance: 


This model then becomes the approximation for the diode: 


ie (eV^ Vr -1) 


CURRENT 


SLOPE = Gm, 


VOLTAGE 


Figure 3: A Taylor's series expansion of the diode equation. The graph now represents 
the diode as a constant current source and a conductance. 
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the voltage across the diode. (The 
value used is the point on the ex- 
ponential curve that has the minimum 
radius of curvature) This point is 
called the critical voltage. 

The next section is very important. 
Here the program tries to estimate the 
next voltage to use to linearize the 
diode. The goal here is to progressive- 
ly move closer to the actual voltage 
that is across the diode. The process 
of determining the next voltage must 
be done carefully because it is easy 
to pick a voltage that will make this 
process diverge so that it can't con- 
verge to an answer, 

In this algorithm there are two ways 
of selecting the next voltage to use. 
When we solve a set of equations with 
the Gaussian elimination routine, we 
have calculated a voltage value that 
is an estimate of the actual voltage 
across the diode. We can now use this 
calculated voltage as the starting 
point for the next guess. This first 
method of estimating the voltage is 
called “iterating on the voltage” 

Another way of determining the 
starting point for the next iteration is 
to determine the value of current 
flowing in the diode at the point that 
the Gaussian routine indicated as the 
solution. Then, with this value of cur- 
rent, the corresponding voltage 
across the diode is calculated using 
the diode equation, and this voltage 
is then used as the starting point for 
the next guess. This method is called 
“iterating on the current" 

This method of alternating between 
voltage and current is illustrated in 
figure 4b. The algorithm says that if 
the last voltage computed across the 
diode is greater than the critical 
voltage, iterate on the current; if the 
voltage across the diode is less than 
the critical voltage. then iterate on the 
voltage. 

| found that using this algorithm 
helped tremendously in reducing the 
number of iterations it took to con- 
verge to the correct answer. It also 
helped prevent the iteration process 
from diverging. especially when | had 
a Circuit where a transistor was in the 
off region of operation or was 
saturated. 

At this point. | have determined a 
voltage across the diode either 


өз 


through assigning a value to it or by 
calculating a new value by iterating on 
the voltage or current. | now take this 
voltage and insert it into the equa- 
tions for linearizing the diode and 
calculate the values for the conduc- 
tance and current source for the 
diode model. 

Now Гизе Kirchhoff's current law to 
create a set of linear. simultaneous 
equations based on these new values. 
The Gaussian elimination program is 
again used to solve the equations, 
апа, based on the results, the entire 
process is repeated to converge on 
the correct answer. 


MODELING TRANSISTORS 

The algorithm described above is the 
procedure | used to convert a diode 
into linear components so that | could 
solve a circuit as if it contained only 
linear elements. Since diodes are in- 
tegral parts of the bipolar and junc- 
tion FET (field-effect transistor) 
models. | used this same algorithm for 
modeling both of these devices. 

For the bipolar transistor. | started 
with the nonlinear hybrid-pi model as 
shown in figure 5. | chose this model 
because it simulates all four regions 
of transistor operation. Using this 
model. | performed the same steps 
that | did to linearize the diode. How- 
ever, because the defining equations 
have dependent values and are func- 
tions of two variables, the lineariza- 
tion process is a little more difficult. 

Figure 6 shows the linearized 
hybrid-pi model. This model results 
from performing a Taylor's series ex- 
pansion on the equations defining 
each element of the nonlinear hybrid- 
pi model. The resulting expansion 
equation was then arranged so that 
its parts represented a controlled cur- 
rent source, à constant current source, 
and/or a conductance. 

Next, the nonlinear components in 
the hybrid-pi model were replaced 
with these linear components. The 
iteration process is the same as with 
the diode. Once the terminal voltages 
are determined (from the last itera- 
tion), those voltages are inserted into 
the equations in figure 6, and the 
resulting values are used to compute 
(using Kirchhoffs current law) the 

(continued) 
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HAS 
ANALYSIS 
TEMPERATURE 
CHANGED 


RECOMPUTE 
REVERSE 

SATURATION 
CURRENT 


SET VARIABLE Vp ТО 

THE VOLTAGE ACROSS 
THE DIODE FROM THE 

LAST ITERATION 


IF Vp > 1,3 VOLTS 
CLAMP Vp TO EQUAL 1.3 
VOLTS TO PREVENT 
EXPONENTIAL OVERFLOW 


1$ THIS 
THE FIRST 
ITERATION 


SET g TO EQUAL 
THE CRITICAL VOLTAGE 
Уке VrLNI(Vr / Is V2] 


YES 


YES COMPUTE NEW VALUE 
>| OF Ур BASED ON THE 
CURRENT THROUGH DIODE 


CALCULATE COMPONENTS 
OF THE DIODE MODEL: 
CURRENT SRC & CONDUCTANCE 


ENTER COMPONENTS 
INTO SYSTEM OF 
EQUATIONS 


RETURN 


Figure 4a: The flow chart of the algorithm used to find the diode operating point. 
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DIODE CURVE 


LINEARIZED 
DIODE 


{FIRST 
ITERATION} 


RESISTOR 
SLOPE = - (/R 


VOLTAGE 


After the first iteration, point B is the solution given from the 
simultaneous equation solution routine. To compute the next 
voltage to use for the next iteration, use either of two methods: 


1. Iterate on the Voltage 
Proceed vertically from point B 
to point D. This voltage, V,, is 
then the point that is used to 
linearize the diode for the next 
iteration. 


Il. Iterate on the Current 
Proceed horizontally from point 
B to point C. From the current 
at this point, /,, compute 
voltage И. used to linearize the 
diode for the next iteration. 


Figure 4b: This graph shows the process of iterating alternately on the voltage and 


current values from previous iterations. 


solution for this circuit. 

When | was troubleshooting my al- 
gorithms, | found that the number of 
iterations it takes to converge on a cir- 
cuit with a turned-off transistor could 
be drastically reduced if, on the first 
iteration, that transistor was analyzed 
as if it were out of the circuit. Then, 
on the second iteration. the transistor 
is analyzed as usual. Of course. this 
requires that you know the transistor 
is off, but usually that information is 
already known. 

The SPICE program does this in a 
different way. SPICE removes the 
turned-off transistor from the circuit 
and computes an operating point. 
Then the transistor is put back in the 
circuit and another operating point is 
computed for the final answer. My 
technique of turning off the transistor 
for only the first iteration seemed to 
work fine and saved many iterations. 

Trying to get all of this to work 
together on the Commodore 64 was 
the real challenge. When the Сот- 
modore 64 is powered up. only 38,911 
bytes of memory are available to hold 
the program and variables. It was im- 
portant to keep the size of the pro- 


176 BYTE * JULY 1986 


grams small to leave memory avail- 
able to hold circuit descriptions and 
arrays for solving the circuit. 

Each circuit requires an approxi- 
mate square matrix equal to the 
number of nodes in the circuit plus 
the number of independent voltage 
sources. This array is by far the largest 
consumer of memory. 


IMPLEMENTING THE ALGORITHMS 
| decided it was best to have three 
separate programs to handle the AC 
analysis. DC analysis, and editing func- 
tions. | felt that even though this 
would be less convenient than having 
one larger program. | could make up 
for it by being able to analyze reason- 
able-size circuits. 

Each program has a chaining fea- 
ture that allows you to automatically 
load and run any of the other two pro- 
grams. Each program can create a 
disk file that can be read and used by 
the other programs. For example, the 
preprocessor program will create a 
disk file that contains all the informa- 
tion about a circuit in a form that the 
AC and ГС analysis routines can use. 

One method І used to allow analyz- 


ing larger circuits was to dynamically 
allocate memory according to the size 
of the circuit. After loading one of the 
analysis programs, a fixed amount of 
memory remains to hold a circuit de- 
scription and the array used to solve 
the circuit. № this memory were 
divided into two areas, one to hold 
the circuit description and the other 
to hold the main array, it is possible 
to have a circuit that would need 
more memory than allocated in one 
area but would use up only half of the 
other memory area. 

[n this case, there would be physical- 
ly enough memory to work, but it is 
arranged such that it won't work. To 
prevent this, І dynamically allocate the 
memory for the circuit description 
and arrays as it is being loaded by the 
analysis program. А disadvantage to 
this is that | don't know the exact size 
of a circuit that can be analyzed, since 
it depends on the size of the circuit 
description. However, an advantage is 
that a wider variety of circuits can be 
analyzed. and available memory is 
used more efficiently. 

Another technique that | used to 
help conserve memory was to use a 
utility program that went through the 
BASIC program and removed all 
remarks and would crunch up to 255 
BASIC tokens on a single line. This 
made the program incapable of be- 
ing edited. but it saved an average of 
3.3K bytes of memory for each pro- 
gram and made a slight improvement 
in the speed of operation. 

Despite all these attempts, the pro- 
gram still ran too slow. Analyzing the 
741 op-amp circuit (26 nodes and 23 
transistors) with the DC analysis pro- 
gram was taking about an hour and 
20 minutes to compute the operating 
point. After doing some investigation, 
| found that the two bottlenecks were 
the Gaussian elimination routine and 
the routine used to clear the contents 
of the main array used by the Gaus- 
sian elimination routine. So my next 
major project was to write these rou- 
tines in machine language. 

Since | had the locations of the 
floating-point routines used by the 
operating system available, | for- 
tunately did not have to create those 
routines myself. Within the Gaussian 
elimination routine the subroutine 


that performed partial pivoting was 
the big bottleneck. The partial-pivot- 
ing routine is used during the elimina- 
tion procedure to place. on the 
diagonal of the matrix. the largest 
number for a particular column. This 
ensures maximum accuracy during 
the elimination process. Placing the 
largest number on the diagonal in- 
volved checking the values on the col- 
umn below the diagonal and then in- 
terchanging the elernents of two rows 
when a number was found. 

This interchanging procedure can 
take a long time. ! tried using a per- 
mutation vector to act as an index for 
each row. Then, instead of interchang- 
ing every element, only the indexes 
to the rows are interchanged. This is 
a good idea, but when implemented 
in BASIC there was not a very signifi- 
cant improvement in speed for the 
size of arrays that | was using. How- 
ever, when | wrote the whole routine 
in machine language, ! did use a per- 
mutation vector since it was simple to 
implement. 

| think one of the major improve- 
ments | was able to make in the per- 
formance of the Gaussian elimination 
routine was in the speed of accessing 
the elements of the array. The Com- 
modore 64 operating system stores 
arrays in column-major form. So to 
access, for instance, the element in 
column 6 and row 3, the formula used 
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to calculate the address of that ele- 
ment wouid be 


ADDRESS = STARTING ADDRESS + 
(COLUMN# • (TOTAL # ROWS) + 
ROW#)• 5 


The number 5 comes from the fact 
that each floating-point number uses 
5 bytes. This formula indicates that 
every time you want to access any ele- 
ment of an array, you have to perform 
two multiplications and two additions. 
To get around this, | decided to set up 
two tables to assist in accessing 
elements. The first table consists of 
the addresses of the zeroth element 
of each column. The second table is 
a list of constants that are multiples 
of 5, starting with Ô. 

Then, to access the element at col- 
umn 6 and row 3, | would index into 
the sixth entry of the first table to get 
the address of the zeroth element of 
column 6. Next, | would index into the 
third element of the second table and 
obtain 15. This would be added to the 
number | obtained from the first table 
to yield the final address of the ele- 
ment that | was searching for. The ad- 
vantage of this method is that the in- 
dexing operation can be done by us- 
ing the indirect-indexing commands 
of the 6502 instruction set, and 
beyond that only a simple |6-bit ad- 
dition operation is required. 

Of course to set up the first table re- 


Nonlinear Hybrid-Pi Model with Early Voltage Effect 
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By rewriting the whole 
BASIC indexing 
routine in machine 
language | was able to 
increase its speed by a 
factor of 50. 


quires a loop of multiplications to be 
performed. To get around this, | made 
the following improvement. The first 
time an array is solved using the 
Gaussian elimination routine, | find 
the starting address for the array and 
save its value. Then, the first table 
described above is created and the 
actual elimination process begins. 

The next time the array is to be 
solved (as on the second iteration}, | 
find the starting address of the array 
and compare it with the previous 
starting address. If they are the same. 
[ skip the construction of the first 
table and proceed directly with the 
elimination process. 

The routine that replaces the con- 
tents of the main array with Os in 
preparation for the next iteration can 
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Figure 5: The nonlinear hybrid-pi model of the transistor. 
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Linearized Hybrid-Pi Model 
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Figure 6: The linearized hybrid-pi model of the transistor resulting from performing a Taylor's series expansion on the nonlinear 


hybrid-pi model shown in figure 5. 


be very time-consuming since each 
element of the array is being ad- 
dressed in BASIC. The equivalent 
routine written in machine language 
proved to be well worth the effort. as 
it was about 50 times faster than the 
BASIC routine. 

Early in the project 1 became con- 
cerned with accuracy and whether or 
not the single-precision BASIC that | 
was using would do the job. In the 
Gaussian elimination routine, the 
roundoff error could reduce the 
number of significant digits by | + 
2 x log М, where N is the number of 
equations. However, in practice, | 
found on the many circuits | tested 
that the answers were weil within the 
accuracy | needed. 

On one circuit, however, the trans- 
conductance value calculated for a 
particular transistor was way off. This 
was because the computation for the 
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transconductance of the transistor in- 
volved subtracting two numbers, and 
since that transistor was saturated, 
those two numbers happened to be 
very clase in value to each other. The 
31-bit mantissas of the floating-point 
variables did not provide enough ac- 
curacy for this case. | did not consider 
this a problem since the transconduc- 
tance of a saturated transistor is not 
a very useful quantity anyway. 

One benchmark test that | used was 
to perform a DC operating point 
analysis of the internal circuitry of a 
741 operational amplifier with 26 
nodes and 23 transistors. My program 
was able to perform this analysis in 
about 12 minutes and give results to 
within | percent of the results given 
by SPICE. 

Although major simulation needs 
obviously cannot be met with a pro- 
gram like this, | find that. for small cir- 


cuits, it has been very useful in pro- 
viding analysis information without 
unduly compromising accuracy or 
computing-time requirements. ш 


Editors note: David McNeill's Commodore 
64 program library "Circuits" is available in 
a variety of formats. See pages 459—461 for 
full details. You can obtain a copy of "Elec- 
tronic Circuit Analysis" the 80-page user's 
manual for these programs, by sending S18 
to the author. 
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HOW PEOPLE WITH COMMON 
INTERESTS FIND AN INTERESTING 


Presenting CompuServe Forums. 
Where people from all over get 
together, without even leaving 
home. 

Now thanks to CompuServe 
Forums, computer owners are sharing 
common interests by talking to each other 
through their computer keyboards. Soft- 
ware users, computer enthusiasts, ham 
operators, french cooks, fire fighters, 
science fiction lovers and other special 
interest groups are already in touch, 
online. 

Because when you subscribe to 
CompusServe, you're able to reach people 
who want to talk about the things you do. 
As many people as you like. For as long 
as you like. Whenever you wish. 

Join a conversation already in 
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progress or start one on your own. Ask 
questions. And gel answers. 

All it takes is a modem, most any 
personal computer and CompuServe. 


Forum members across the country 
are as close as a local phone call. 

You can go online with just a local 
call in most major metropolitan areas. And 


normal usage fees for weekday nights and 
weekends are just 106 а minute 


Of special interest to all Forum 
participants is software that's FREE 
for the taking. 

Public domain software. For all 
sorts of activities, from games to business 
programs. And ils just as easy to copy a 
piece of software as it is to participate in 
a Forum. 


COMMON GROUND. 


Become a CompuServe subscriber and 
get a $25 Usage Credit to start you off. 

Becoming a subscriber is as easy as 
contacting your local computer dealer. Or 
you can call us and order direct. Suggested 
retail price is $39.95. 

And if you'd want more information 
about CompuServe, we'll be happy to send 
you a free brochure. Because with all that 
CompuServe offers—we think it's in your 
best interest. 


CompuServe: 


information Services, PO Вох 20212, 
5000 Aringion Centre Blvd. Columbus. OH 43220 


800-848-8199 


In Оша call 614-457-0802 
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ENGINEERS TOOLBOX 


AN 8031 
[N-CIRCUIT 
EMULATOR 


BY GEORGE DINWIDDIE 


Build this emulator and avoid 


DEBUGGING А microprocessor- 
based program in assembly language 
can be difficult for a home engineer. 
The equipment to aid such a task— 
logic analyzers and emulators—is 
usually incredibly expensive. Even a 
large company might not be able to 
afford the thousands of dollars need- 
ed for an emulator because of the 
processor-specific nature of the tool. 
Such was the case when І was devel- 
oping firmware for an embedded pro- 
cessor controlling a commercial prod- 
uct, The processor in use was an In- 
tel 8031, and at that time, only Intel 
had an emulator for it. Obviously, 1п- 
tel wanted a lot of money for the emu- 
lator. Worse, it needed a new micro- 
processor development system to 
host it. 

My alternative was to edit, assem- 
ble. burn EPROMs, trace the execu- 
tion using a logic analyzer, and 
deduce where the code was going 
wrong. Once 1 found a bug. ! usually 
had to start over at the edit step 
before | could hunt for the next one. 
This was a slow process. 


A BETTER WAY 
It didnt take me long to become 
frustrated with this method. There fad 


debugging headaches 


to be a better way. At the suggestion 
of a microprocessor guru, | decided 
to build a monitor. Because the prod- 
uct hardware was mostly developed, 
| designed the monitor board so that 
it could function as an emulator— 
plugging into the processor socket of 
the application hardware. 

The primary benefit of my monitor 
is that it gives you the ability to patch 
errors without repeating the edit, 
assemble, burn EPROM cycle. Some- 
times a patch alters only a byte or 
two, but more often than not it in- 
volves a jump to an unused section 
of RAM where a hand-assembled rou- 
tine is inserted. 

Another handy debugging tool is 
the monitor's breakpoint capability. 
While the breakpoint in my monitor 
is extremely limited and simple, it 
does provide a way to verify which 
path of a conditional jump was taken 
without having to resort to the logic 
analyzer. Furthermore, you can check 
the actual values in variables and in- 
ternal registers instead of deducing 
them from external behavior. 

Another technique | found helpful 
was to insert temporary test patches 
that displayed the value of some 
variable each time through a loop. 


This was accomplished by calling 
monitor subroutines via a convenient 
jurnp table provided at the start of the 
monitor. This technique was at the ex- 
pense of real-time operation, but it 
provided insights into the dynamics 
of the software that were unobtain- 
able by any other means. 

1 also included some basic but nec- 
essary functions that let you initialize 
memory, copy a block of memory, 
compare two blocks of memory, and 
perform a hexadecimal dump on a 
block of memory. Of course, | had to 
provide commands to edit the con- 
tents of memory and to execute in- 
structions starting at any arbitrary 
location. Finally. | added some con- 
venience commands to display the 
command syntax and the locations in 
the jump table and to perform hexa- 
decimal arithmetic. 


THE PROCESSOR 
The Intel 8031 single-chip microcom- 
puter is the ROM-less version of the 
(continued) 
George Dinwiddie (13808 Wayside Dr. 
Clarksville MD 21029] is a software 
engineer for Mitron Systems Corp. He is cur- 
rently working on fis M.S. degree in computer 
Science. 
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| Listing |: The code for performing ASCII-hexadecimal to binary conversion. 


OGEB 9430 SUBB 
O5ED 4017 JC 
OGEF 940A SUBB 
26-1 5005 JNC 

| é6F3 240A ADD 

| 0625 020704 LUMP 

| өвғв 2403 ADD 

| @6ЕА 20E709 JB 

| 86FD C3 CLR 
26ҒЕ 9410 SUBB 
0700 5004 JNC 
0702 2410 ADD 
0704 C3 6000: CLR 
0705 22 RET 
0706 03 ВАО: SETB 
0707 22 RET 


8051, the high end of Intel's 8-bit 
microcontrollers. № has five inter- 
rupts—two external inputs, two hard- 
ware timers, and one hardware asyn- 
chronous serial port (UART). It sports 
a 16-bit external address bus and 16 
bidirectional 1/0 lines. The processor 
has three separate memory spaces—a 
64K-byte program memory space, a 
64K-byte external data memory 
space, and 128 bytes of internal RAM. 
The 8031 even features a hardware 
multiply and divide. 

While this processor has a lot of 
speed and power, it has its share of 
problems, too. The architecture is 


* P.C.Dial/Log 
Teievoice management system 
Digilizes your voice 
Saves and sends volce messages 
Auto answer/Auto dial 
Call store and forward 
Message distribution 
P.C. to P.C, communication 
For IBM-PC, XT, AT and compatibles 


ж Votalker IB & АР 
Board level speach synihasizers 
Unlimited vocabulary 
Text-to-speech softwara 
Voice mode selection switch 
Speech filler selection switch 
For IBM-PC, XT, AT and compatibles 
For Appie 11, ПЕ, И Pius and compatibles 
* 5CM -5002 
Phonetic speach synthesizer chips 
Unilmited vocabulary 
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A, f'e’ 

AD ; АСС < '0' 
A. p10 

$+7 $ АСС > '9' 
А,410 — ;ВЕЗТОВЕ 

GOOD 


A, (*0'410-*A' +10) 


& MAP 
АСС.7,ВАО ; '9' < АСС < ‘A’ 
C 

A, #16 

BAD $ АСС > 'F' 
А,$16 

C 

C 


accumulator-based. This means a lot 
of processing time and bytes of code 
are used to load and store the ac- 
cumulator. The instruction set is 
highly irregular. For example, the only 
compare instruction is a compare- 
and-jump-if-not-equal. To do a com- 
pare-and-jump-if-equal requires an 
exclusive-or. a subtract. or а jump- 
around-a-jump. А jump-less-than or a 
jump-greater-than also involves extra 
work. You can see some of the prob- 
lems this causes in the ASCII- 
hexadecimal to binary conversion in 
listing 1. The instruction set also has 
few instructions that are capable of 


You already own a computer that can talk. 


Now let it. 


Meet the Votrax Family of Voice Products. 


Now you can upgrade almost any personal 
computer and make il more powerlul than ever, 
by giving Il the power of speech. 


; 70" <= АСС <= '9' | 


.CORRECT FOR (~'@'-10) 
“А, 


INTO 10 | 


accessing the two large external 
memory spaces. 


THE EMULATOR BOARD 
HARDWARE 
The hardware design of the emulator 
board is straightforward. Figures la 
and Ib show the schematic diagram. 
It features 4K bytes of monitor 
EPROM. 8K bytes of application 
EPROM space and 8K bytes of 
emulation RAM. With the current 
prices for larger memories it would 
make more sense to use 8K by 8 
monitor and application EPROM 
(continued) 
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COMMUNICATE BETWEEN 
COMPUTERS... 
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READTHIS.TXT 
INSTRUCTIONS 


Use Mac or Apple files on a PC? Difficult? Not with the revolutionary Cauzin Softstrip™ 
System. With it you can easily move data between incompatible computers. Transfer ASCII or 
binary word processing, data base or spreadsheet files. Mac to PC. PC to Mac. Apple to PC. 
And back again. 


Picture s complete system. One thar provides a simple and reliable way to distribute 
and retrieve information. Anything you сап put on a magnetic disk, you can pur on 
a Убипр dara scrip. Faces. Figures. Software programs. Video games. Product 
demonstrations, Sheet music. And the list goes on. 


A new industry smndard, Softstrip technology, has rapidly changed che shape of 
computer software. Youve probably already noticed the change on the pages of leading 
magazines. Data Based Advisor, MACazine. Nibble mac. MacUser. // Computing. 
Keyboards Computers & Software. These are just some of the growing ranks of 
publications fearuring programs and data editorially in а form you сап scan right into 
your computer — without typing! 

But thar just che beginning of the Softscrip story and che real art ol stripping . . . 


How can you take a Mac Write file and read it into a PC word processor? 
9 Save your MacWrite 4.5 file as a "text" file. 

е Print your file as strips using STRIPPER”. 

© Read the strips into che PC wirh che Softstrip reader. 

6 Follow directions contained in READTHIS.TXT (strip above, right). 

® Run" RED2BLUE" (strip above, eft) and its ready to use as a word processing file! 
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TECH SPECS 


The Reader |6 lightweight and portable. li comes complete wilh wl the software and 
cables you shouid need to connect II Ic your PC; Apple П series; or Macintosh computer. 
И 2-42 оа R62232 ports (or to бе Ago e 
cassatie pori 


ALL YOU NEED TO START STRIPPING.. 
besides your computer, a Softetrip reader, and STRIPPEA™ (the “mexe-i-yoursalf 
Solistrip ata strip program"): 
FOR IGM РС or 100% COMPATIBLE OWNERS 
Epson AX оғ FX printer 
Printer interface card 


FOR APPLE И OWNERS 
Epson AX of FX printer, of, 
Apple lmagewriler 1 or ЇЇ, and, 
Super Serial™ card (built into Apple //c), or, 
Grappler™ graphics card, or, 
Dumping” graphics card. 


You can buy rhe Softstrip System for only $199.95 (STRIPPER™ is only $19.95 and 
an extra accessory kit is also only $19.95) at all bercer computer stores. For the one 
nearest you, or to order direct, (if there is no dealer іп your acca) call: 1-800-533-7323 
in Connecticur: 203-573-0150. 


FOR MACINTOSH OWNERS 
Apphe imagewriter | or it 


Dunplag in п erie of Мегені.. Ве ear mala sc 
r— MÓN — —— ted 
acis бу а вайб of Mirac Ibo, Corn pum, Шш. 
sud o pomad ub Айн nage, lac а 
Cauzin Systems, Inc. 


835 South Main Sr., Warerbury, CT 06706 
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Figure la: Schematic of the 8031 emulator board. showing the central processor. UART. and address-decoding circuitry. 
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pata Bus Г “>--- 


МИЕ BE 
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Figure 16: Schematic of the 8031's ROM and RAM circuitry. 
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hexadecimal address 


terminal 
UART 


EPROM 
internal RAM 


Figure 2: The emulator board's memory map. 


8.8304 MH 2 


TO PIN 20 
OF 8251 


912 913 


Тұс. RC. TO PINS 9 
AND 25 
OF 8251 


Figure 3: Alternate circuit for generating baud-rate clock signal. 
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chips and an 8K by 8 emulation RAM 
chip. When this circuit was first de- 
signed, however, an 8K by 8 static 
RAM chip cost approximately 550. 
Using the larger memory chip could 
save one 74LS138 address-decoder 
chip, not to mention the additional 
Sockets and wiring. 

The 8031's separate external pro- 
gram and data memories pose a 
problem in the design of the emu- 
lator. The monitor and application 
EPROMS are in the program memory 
—that's easy enough. The RAM, how- 
ever, must be in the data memory 
because the 8031 has no instructions 
for writing to the program memory. 
On the other hand. the purpose of the 
emulation RAM is to allow you to alter 
the executed code. Therefore, the 
RAM must also be part of the pro- 
gam memory so that instruction 
fetches may access it. The solution, of 
course, 15 to map the RAM into both 
memory spaces. The signal RAMSEL 
is true if PSEN is true or if RD is true. 
Figure 2 shows a memory map of the 
emulator board. 

| tried to tie up as few of the re- 
sources of the processor as possible. 
The exception to this is the large 
amount of external memory space 
used. The project that prompted this 
monitor used very little external 
memory, but it did use the internal 
UART. Therefore, | included an 8251 
USART for communicating with the 
terminal rather than the internal UART 
of the 8031. Clocks for the 8251 are 
provided by a Motorola K1135A dual 
baud-rate generator. The K1135A con- 
tains both a crystal oscillator and two 
divider chains in one 18-pin dual in- 
line package. If you are unable to find 
a КІ135А, you can substitute the alter- 
nate circuit, shown in figure 3, that 
uses a 74HC4060 oscillator/divider 
chip. 

The address, data, and control sig- 
nals are buffered to allow for the ex- 
tra loads placed on them by circuitry 
on the monitor board. If these signals 
are also buffered on the target board, 
it may cause excessive propagation 
delays. If necessary. replace one set 
of buffers with jumpers. Jumpers are 
also provided to choose either the on- 
board crystal or an external clock 

(continued) 


CC Computers and Communications 


NEC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the- 
board compatibility with all 
three PC gra hhics ards 
made by IBM? for business 
graphics, CAD/CAM, 
computer art, and text. 


Now there's one high 
LA, resolution color 
ud 2 monitor that does 
~ things your way. 


~ A The MultiSync™ 


T 

t 
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\ 


It gives you the 
best color resolu- 
tion available at 

' {һе рпїсе. 

e Compatibility with the IBM 

Professional Graphics 

Adapter, the IBM Enhanced 

Graphics Adapter, and the 

IBM Color Graphics Adapter. 


Compati- 
bility with 
the IBM* 
Enhanced 
Graphics 
Adapter 
Board 


® MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz — 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with a// 
color graphics boards that 
are fully compatible with the 
IBM PC, PC/XT, and PC/AT, 
now and in the future. 

e Full implementation of 


high resolution graphics І 


software for business and 
other applications, now 
and in the future. 

® And color capability 
limited only by the board 
being used. 


See Things Our Way 


Until now, you had to choose 
different color monitors for 
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monitor from NEC. 


€ 


4% reliable products backed 
| by nationwide service. 
LO Ji P = 


Your first color monitor should 
be good enough to be your last. 


ОШИО 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn't know which 
way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 
С All that, priced at just 
№" $799. All from NEC, a 
name respected around 
the world for advanced, 


SPLASH 


Compati- 
bility with | 
the IBM® 
Profes- 
sional 
Graphics 
Adapter 
Board 


It's the one color monitor that 
does everything your way. 


Compati- 
bility with 
the IBM* 
Color 
Graphics 
Adapter 
Board 


But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor's capabilities. Then 
draw your own conclusions. 


1-800-447-4700 


NEC HOME ELECTRONICS (U.S.A.) Inc. 
Personal Computer Division 

1401 Estes Avenue 

ЕК Grove Village, IL 60007 


JULY 1986 * BY TE 189 


from whatever application board you 
are using the emulator with. Similar- 
ly, there is a jumper selection enabling 
the on-board reset button, the appli- 
cation board reset, or both. Another 
jumper allows connecting or isolating 
the grounds between the target and 
emulator boards. 


OPERATION OF THE SOFTWARE 

First, edit and assemble your source 
code. Program the object code in 
EPROMs and plug them into the ap- 
plication code space. Note that the 
code will be executed out of the 
emulator board's RAM. Therefore, the 
origin statement in the source code 
should specify 4000 hexadecimal, the 
start of RAM, rather than 2000 hexa- 
decimal, the start of the application 
EPROM. The interrupt vectors in the 
monitor EPROM all jump to the 
equivalent offset in the RAM space. 
allowing use of all the interrupts with 
only a slight additional latency. The 
reset vector, however, jumps to the 
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monitor initialization code. This 
scheme allows the application 
EPROMs, burned for development 
purposes, to be used in the final proj- 
ect in some cases. In the products | 
developed with the aid of this moni- 
tor, the memory decoding was incom- 
plete. The same EPROM was ad- 
dressed at 4000 hexadecimal and 000 
hexadecimal. [Editors note: The source 
code for the author's moniter program. 
UGHBUG.ASM. is available in a variety of 
formats. See pages 459-461 for details.| 


THE COMMANDS 

The commands are invoked by the 
first character of the command name. 
There are a few exceptions to this rule. 
The internal varieties of the DUMP 
and ALTER commands (which access 
the 80315 internal memory) have ап 
“Т^ appended to distinguish them 
from their external equivalents. The 
HEXMATH command is invoked with 
a number sign (£). All numeric values 
are expressed in hexadecimal. If you 


p-s е С = == = Е 


mistype an address ог a data value, 
just keep typing. The monitor accepts 
the last four digits entered for address 
values and the last two for data 
values. You need not type leading 
zeros unless you're covering up a 
mistake. To cancel a command that 
you've started to type, just type any 
illegal character. To abort a command 
that outputs to the screen, merely 
type any character. These rules are 
consistent for all the commands. 

The first command needed in any 
debugging session is the COPY com- 
mand. Copy the application code 
from the EPROM to the RAM. Be sure 
not to overwrite the last 9 bytes of 
RAM; these are used by the break- 
point routine. 

Next, use the VERIFY command to 
make sure the transfer was successful. 
VERIFY indicates agreement between 
two blocks of memory by doing noth- 
ing. Any differences are displayed. (| 
never got around to adding a memory 
test. With only four RAM chips it 


When it comes to problem solving, the 
APL*PLUS System is the undisputed leader. 

That's because the APL*PLUS System 
works with you. Ii goes far beyond what 
application software like Lotus? or dBASE? 
could possibly ever offer. And, it won't tle 
you down with the details of standard 
programming languages. 

The APL«PLUS System is a personal 
language, with productivity features that 
help you concentrate on getting answers, 
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rather than struggle with intricate calcula- 
tions and modeling. 

With It you can manipulate tables of 
numbers as easily as single numbers and 
get quick results from your computer using 
short, simple statements. 

When you've reached the limits of 
other packages, move up to the APL* PLUS 
System. It's a powerful and flexible tool 
that grows with you as your needs become 
more sophisticated. With over 200 built-in 


| А Personal | Language 


applicatlons—like graphics, report 
formatting and communications—you 
have all the tools at your fingertips ta 
Quickly and easily solve those seemingly 
impossible problems. 

Best of all, the APL*PLUS System 
interfaces well with software packages 
you're already osing— like databases, 
spreadsheets, and graphics packages. 
The APL*PLUS System also makes it 
easy Lo link those packages that aren't 
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didn't seem worth the effort. Usually. 
corrupted memory was the result of 
stack overflow or some other errant 
code) Always VERIFY the damages 
after your code goes into the weeds. 

Run your code using the GO com- 
mand. If you do not specify an ad- 
dress, execution will restart at the 
breakpoint. (ГП talk more about 
breakpoints later.) Although the most 
likely starting place is 4000 hexadeci- 
mal—the reset vector of the applica- 
tion code—you can GO to any address 
in the program memory. 

| had to resort to some tricks in my 
monitors code. The 8031 does have 
an indexed jump instruction, JMP 
@А + ОРТВ. Unfortunately, the data 
pointer is only easily loaded by a 
constant—a variable must be loaded 
a byte at a time—and the accumulator 
is only 8 bits. Besides that. | wanted 
to be able to restore the data pointer 
and the accumulator when resuming 
after a breakpoint. The simple solu- 
tion, shown in listing 2, is to push the 


cas = 


ar 


address onto the stack and execute 
a return-from-subroutine instruction. 

Before running your code you may 
want to set a breakpoint. The BREAK 
routine requires a little explanation. 
Many processors have a single-byte 
software-interrupt instruction that can 
be used for breaking back to the 
monitor. This single byte may be sub- 
stituted for the first byte of any in- 
struction. When the software interrupt 
is executed, it transfers control to a 
breakpoint routine. The 8031 lacks 
such an instruction: you have to use 
a long jump instruction, which is 3 
bytes long. The break address must 
be aligned with the first byte of an in- 
struction so that it will be executed 
and not treated as data. 

First you want to save the original 
instructions. Because an 8031 instruc- 
ton may be 1, 2, or 3 bytes long. in- 
serting the 3-byte jump instruction at 
a given point in the code may clob- 
ber a sequence of 3, 4. or 5 bytes of 
code. The number of bytes affected 


ааа) 
ast 
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is the optional final parameter of the 
break command: 3 is the most con- 
venient value and is the default. This 
parameter is stored at the location 
BYTENUM. and the bytes of code are 
stored in the following 5 bytes 
(padded with NOP instructions if nec- 
essary). Following this, the next 3 
bytes of RAM are filled with a jump 
instruction to the location following 
the code that was copied, that is. 
BYTENUM bytes after the break ad- 
dress. After all this is done, a jump- 
to-the-breakpoint-routine instruction 
is written at the break address. When 
execution reaches the break address, 
control passes to the breakpoint 
routine. The breakpoint routine saves 
the registers that are treated as 
volatile memory and displays the 
values that they contained. 

А GO command without a starting 
address resumes from the break ad- 
dress. First it restores the saved 


registers and executes the saved code, 
(continued) 
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The APLX PLUS System and You. 


Put the power, speed, and flexibility Problem-Solving at the Speed of Thought 


currently talking with each other. 
of the APL*PLUS System to work for 


With all this problem-solving power, 


it’s no wonder STSC's APL*PLUS System you. See your local dealer today to get 
is the personal choice of so many business your APL*PLUS System. If they don't 2151 15 East Jefferson St. 
professionals—financlal planners, have it, refer them to STSC or call STSC Rockville, MD 20652 


business analysts, actuaries, sclentists, toll-free, (800) 592-0050. APLePLLIS в a service mark and trademark of STSC, 


mathematicians, engineers, statisticians, In Maryland or Canada, (301) 984-5123. inc PLUS*WARE is a trademark of Inc. {ли 
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and then it jumps back to the applica- 
tion code following the break address. 
If you execute the breakpoint routine, 
you should reset the board before at- 
tempting to initiate a GO command 
to a starting address. This will recover 
the 5 bytes of stack space used to 
store the volatile registers. 

The code saved at location BYTE- 
NUM+1 is restored to its original 
location when a new break address is 
entered or if the BREAK command is 
invoked without a new address. You 
should do this before a reset because 
the initialization code clears BYTE- 
NUM and the following locations. 

The DUMP command comes in two 
flavors, internal and external. The ex- 
ternal version does a memory dump 
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of the program memory in hexadeci- 
mal, showing the ASCII translation to 
the right (see figure 4J. If no ending 
address is specified, OFFFFH is as- 
sumed. A DUMP may be interrupted. 
as can any command that writes to 
the screen, by typing any key. 

The internal DUMP command is 
similar but dumps the internal RAM 
and the special function registers. No 
ASCII translation is shown since it is 
unlikely to find ASCII strings in inter- 
nal memory. The special function reg- 
isters are indicated symbolically in 
addition to their addresses. This is 
shown in figure 5. 

The ALTER command also comes in 
two flavors. The external version dis- 
plays the current byte from program 


Listing 2: The author's solution to the 8031's lack of an indexed jump 
instruction. 
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ӨБӨК С049 
@611 С948 
0613 22 
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89-ТМОО: 00 
98=SCON: 00 
DOsPSW :29 
UGH: 


81=5Р :52 
BAsTLO :00 
99=SBUF : ве 


EO-ACC :01 FO-B 
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86=TL1 
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BO«P3 :ҒҒ 


Figure 5: Sample output of the internal version of the DUMP command. 
l——— "SR SERT a É a a a UO O 
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memory followed by a dash. If you 
enter a hexadecimal value, that value 
will be inserted at that location in ex- 
ternal data memory. A space or a car- 
riage return leaves the location un- 
changed and displays the next byte 
(carriage return puts you on a new 
line, space leaves you on the current 
line). A period or a backspace backs 
up the displayed byte by one location. 
Any other nonhexadecimal character 
cancels the command. Remember 
that the RAM on the monitor board 
is mapped to both the program mem- 
ory and the data memory. The ALTER 
command writes to data memory be- 
cause there is no way to write to pro- 
gram memory. It is frequently conve- 
nient to use the ALTER command to 
check code, hitting carriage return af- 
ter each instruction for readability. 
The internal form of the ALTER 
command accesses the 8031's inter- 
nal RAM. As in the DUMP command, 
when you reach the special function 
registers (locations above 7F hexa- 
decimal) the name of the register is 
displayed. 
(continued) 
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INTRODUCING FUJITSUS DX FAMILY OF PRINTERS 


TAKING PC PRODUCTIVITY 
TO NEW HEIGHTS 


Choose the 80-column DX2100, or the 136- And in addition to fast spread sheets, Fujitsu's 
column DX2200. For sheer print volume, these Fujitsu DX printers produce near-letter-quality print and excellent 
printers can't be topped. At 110 lines per minute, their graphics; They'll grow with your needs, too, Upgrading 
throughput is almost double that of most major to color or changing your system interface, is os easy os 
competitors. plugging in о new module. 

The built-in bi-directional tractor spaeds paper You can put these fine printers to work for a lot 
handling too. Just flick a switch to go from continuous less than you might expéct. And ft costs next to nothing 
forms to single-sheet feeding, without removing to keep them working. They come with a superb reliability 
cumbersome optional tractors or tractor paper. rating of 6000'Kours MTBF and a full one-year warranty. 

The well-designed operator panel Gives you fast, For more information about the new Fujitsu DX 
convenient control of all printer functions, and enables family of printers;call Fujitsu America, Peripheral Products 
you to identify error conditions quickly. Division, at (800) 626-4686. Get the personal printers — 

DX printers won't distract you from your work thot really produce. 
either—thanks to their quiet operation at less than 55 dBA. WE'RE DEVELOPING TECHNOLOGY FOR YOU. 

lo ---—— = 
—m—— Y z = 
FUJITSU AMERICA -— у 
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8 Standard Oil (Ind ) 
11 | Gulf Oil 
12 Atlantic Richfield 


Shell Oil 


Phillips Petroleum 


27 
million 
Americans 
can't read. 
And guess 

who pays 
the price. 


Every year, functional 
illiteracy costs American 
business billions. 

But your company can 
fight back... by joining 
yar local community's 

ight against illiteracy. 
Call the Coalition for 
Literacy at toll-free 
1-800-228-8813 and find 
out how. 

You may find it's the 
greatest cost-saving 
measure your company 
has ever taken. 


A literate 
America is a 
5004 investment. 


å 9 i 
Ad CBalition for Literacy 
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AN 8031 EMULATOR 


Both the DUMP and ALTER com- 
mands use the SFR table (special 
function registers table—it can be 
found near the end of the monitor's 
source code listing) to access these 
registers. The special function regis- 
ters cannot be accessed indirectly, 
and the memory space they occupy 
is sparsely populated. The SFR table 
provides a solution to both of these 
problems. Each table entry is 11 bytes 
long. The first 5 bytes give the sym- 
bolic name of the register. At an off- 
set of five is a subroutine to read the 
register. Within this subroutine, at an 
offset of six. is the hexadecimal ad- 
dress of the register. Eight bytes from 
the start of each entry is a subroutine 
to alter the contents of the register. 
Some registers, such as the stack 
pointer, would crash the system if they 
were altered, so these entries return 
an error flag instead. Some registers, 
such as the accumulator, are treated 
as volatile by the monitor. You can 
alter them, but the monitor makes no 
attempt to preserve the contents of 
these registers. 

The MODIFY command allows you 
to enter information into external data 
memory as characters instead of hex- 
adecimal values. There are only two 
special characters to remember within 
this command. A backspace backs up 
the address pointer to allow the cor- 
rection of mistakes. Ап EOT (Control- 
D) terminates the command. There is 
no internal version of the MODIFY 
command since it seems unlikely that 
the limited internal RAM would be 
used for storing strings. 

The INSERT command fills a 
selected block of external RAM with 
a single hexadecimal byte. | used IN- 
SERT rather than FILL because | in- 
tended to add a FIND command. 

The final three commands, HELP. 
ЈЈМРТАВІЕ, and НЕХМАТН, are con- 
veniences, HELP displays the syntax 
of the commands and JUMPTABLE 
displays the entry points to the util- 
ity subroutines. HEXMATH. invoked 
by £, performs both addition and sub- 
traction in hexadecimal. This is con- 
venient for calculating relative jumps. 

Some people might consider these 
last commands to be insignificant. but 
| disagree. It takes a short time to for- 
get the command syntax. The HELP 


command also makes this tool easily 
available to others. The JUMPTABLE 
command allowed me to create test 
patches easily. Before | added this 
command | was constantly searching 
for the monitor program listing to 
look up the jump-table addresses. The 
HEXMATH is a cheap convenience— 
convenient to include when com- 
pared with the trouble caused by 
missing a jump target by 1 byte. Even 
simple software such as this should 
attempt to be as helpful as possible— 
there are better ways to spend time. 


CONCLUSION 
In this article, | have focused on one 
particular implementation of a debug 
monitor. If you are using a different 
processor it is well worth the effort to 
create your own. In addition to the de- 
bugging help. writing a monitor is a 
good exercise. It helps you to become 
familiar with а new instruction set. 
Build your monitor one function at 
a time. First start with displaying a 
sign-on message. Then accept input 
and echo it back to the screen. Once 
you have the terminal interface work- 
ing, add the more basic commands 
such as DUMP and ALTER. At this 
point you will have tools to aid you 
in developing the rest of the code. 
It took me two weeks to develop the 
hardware and enough of the software 
to start using my new tool to develop 
application code. A year later | was 
still adding features and refining func- 
tions. Every minute | spent working on 
the monitor was quickly repaid in time 
saved. In the first week | used it, ! ac- 
complished six weeks of debugging 
measured by my previous standards. 
What features would | like to add to 
this or any other monitor? A LOAD 
command to download a hexfile di- 
rectly to RAM would be first choice. 
А FIND or SEARCH command to pick 
out variable-length byte sequences 
would be nice A disassembler and 
single-line assembler would be a great 
help. These two are big jobs. though. 
| got to be pretty good at patching 
code with hand assembly, but | was 
doing it every day. The list of features 
could go on and on. A monitor is 
never finished until you quit using it. m 


Special thanks to lim Gaudreault. 
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Toshibas ЭЛП" One" printer technology gives 
you speed, letter-quality type and high-resolution 
Е Allin one highly reliable machine. Which may 
be why more people choose Toshiba 24-pin printers 
than any other. 
Andnow youcanget this proven technology ina 
compact-size printer, the P321. At a compact price 
The P321 usesthe same Toshiba- "developed 24- 
m print head that has set the standard for the industry. 
t produces letter-quality documents at 72 CPS, draft 
quality at 216 CPS and accurate, dot- addressable 
LETS And our print head lasts twice as long in the 


ш Toshiba P351 compatibility and Qume Sprint 11 
emulation plus a wide selection of plug-in type fonts are 


Standard features on the Р. 


21. And you can get IBM 
Graphics Printer emulation and downloadable type 
fonts on diskette as options. 
All these features and options іп such a compact 
size and price and IBM-compatibility make 
dos P321a p mid-priced business printer to use 


>: ‘need to do full-size spreadsheets, the 

Toshiba’ 341 is the way to go. It has the same capabili- 
ties and features as the P321 but adds a wide carriage 
which easily accommodates spreadsheets. You сал 
also add a bidirectional tractor feed or electronic inte- 
grated sheet feeder. 

For the name of the authorized Toshiba dealer 
near you, call 1-800-457-7777. 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA ЫС. гутан Synema Orson 
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THE CMO ADVANTAGE 


TO ORDER 
CALL TOLL FREE 


1-800-233-8950 
DEPARTMENT А107 


OR MAIL YOUR ORDER TO: 


COMPUTER MAIL ORDER 
Department A107 
477 E. Third Street 

Williamsport, PA 17701 


k= 10) 


POLICY —!nauiry 86 
Add 3% (Minimum $7.00) shipping and handi- 
ing. Larger shipments may require addrbonal 
charges. Personal and company checks require 
3 weeks to clear. For taster delivery usa your 


СТАЙ card or send cashier's check or bank | 


money order. Pennsyivanis residents add 6% 
sales tax. АЯ prices are sobjeci to change and 
ail terns are subject 10 availability. Detective soh- 


ware will be replaced with tha same item only, | 


Hardware will be repaired os replaced at our 
discretion within the Ihe terms and limits of the 
manufacturer's warranty. We cannot guarantee 
compatbdity. Al sales are інші and returned 
shipments are subject to a restocking fee 


EDUCATIONAL INSTITUTIONS 
CALL TOLL FREE 
1-800-221-4283 


CUSTOMER SERVICE 
& TECHNICAL SUPPORT 
1-717-327-1450 


CANADIAN ORDERS 


1-800-268-3974 
Ontario/Quebec 


1-416-828-0866 


№ Toronto 


1-800-268-4559 
Other Provinces 


TELEX: 06-218960 


2905 Dunwin Drive, 
Mississauga, Ontario 
Canada LSLIT1 


АВ prices shown are for U.S.A. orders. Сай the 
Canadian Office for Canadian prices. 


THE CMO ADVANTAGE 


е” Next day shipping on ай in-stock items. 

v" Free easy access order inquiry. 

e" Orders from outside Pennsylvania save 
state sales lax. 

æ Free lechnical support from our factory 
rained techmncians. 

»^ There В no fmit and no deposit on 0.0.0. 
orders. 

„~ There is no extra charge for using your 
Visa or MasterCard and your card is nol 
charged until we ship 

» No waiting period for cashier's checks 

ә” We accept purchase orders from qualified 
corporations. Subject to approval. 

„~ Educabonal discounts available to 
qualified institutions. (See the toll free 
educational phone number above.) 


| o FREE CATALOG MEMBERSHIP 


HOME COMPUTERS 


ATARI 
65XE (64K).............—...889.99 
130XE [1290K)...................5$139.00 
5205T (512К]...................3369.00 
5205Т Monochrome System 
e 5206Т with madulalor 
» disk drive 
е mouse LOW, LOW 
р logo SYSTEM PRICE 
* Basic 564900 
в 19 Word 
ә monochrome monk 
5208T Color System 
e 520ST with modulator 
disk dnve 


LOW, LOW 
SYSTEM PRICE 


1050 Oisk Drive., 
1020 Printer............ mm. 
1027 Laller Quality Prinior... ..$129.00 
1030 Direct Connect Modem... „$59.99 
Comrex 220 Atari...................... $89.98 


PORTABLE 


NEC 


РС-8401 18.............................2699.00 
PC-8201 Portable Computer....$339.00 
PC-8231 Disk Drive.. ...............$599.00 
PC-8221A Thermal Printers......5149.00 
PC-8281A Оша Recorder 

РС-8201-06 BK НАМ.................. 


SHARP 


PC-1350...... im PN ILU A 
РС-1261...... .....$199.00 
РС.1500А. .... . 8189,00 
CE-125 Printer/Casseitie ..........$129.00 
CE-150 Color Printer Cassette. $149.00 
CE-161 16K RAM.....................5129.00 


ACCESSORIES 


AMARAY | 


BO Column Printer Stand..... 
CURTIS 


-....$14.99 | 


Side Mount AT $$-2......... 
Universal Stand S5-3. 


DATA SHIELD 

300 Watt Backup. .................. 

500 Watt Backup 

Turbo 350 Watt Backup 

P125 Power Director 

P150 Power Director wiModems!19. oo 
KENSINGTON 


Ман Рісе.............................599.99 
Мамаг Place +.......................$119.00 


KEYTRONICS 
KB5150/KB5151/KB5151Jr 
KB851528/KB85153/K85148JF . . 

MEMORY CHIPS 
4184 RAM Chips. .............(02) $1.99 
128 RAM Chips... ...4ев.) $12.99 
258 RAM Chips.. (ва.) $10.99 


COMMODORE 

Amiga Package 

а 512K ғ 2 Drive 

а RGB Monilor............ 
C864 Pachage 

е C64 » C1541 

a Taxan 220.... 
C128 Package 

e C128 e C1571 

e NAP8562 Мописх..... 
C128 Computoer...............$269.00 
C1571 (Disk Drive 

for С128).....................ӛ249.00 
C1902 (RGB 13" Monitor 

for C128. emam CALL 
C1670 (Modem for C128)$179.00 
C1530 Datasette I 
C1660 Auto Modem............. 
OPS 1101 Oaisy Ргілівг.......... Е 
Comrex 220 (C64 Inierince).......589.99 
Xetec SuperGraghia ВК 


.$1599.00 


COMPUTERS 


HEWLETT 


Ky PACKARD 


HPIL Cassette or Printer... 
Card Кеадег ......................., 
£xtended Function Module 


We stock the full line of 
HP calculator producta 


DISKETTES 
| Dennison | 


Elephant 5%“ SS/SD.................. 
Elephant 644" SS/DD................ 
Elephani 534" 08/00. 

Elephant Premium OS/0D(50}....$69.99 
Elephant 3%" SS/DD 


ТЕМ 
5%" OS/DD floppy disks 
(Вох of 10)................. 
GENERIC 
05/00 wiFip'’n'File 10...............$11.99 


maxell 
зм" SSIOO {10)....................... 


ЗУ 5 pack SS/DD/Case 
зм" DS/DD (10) 

5%" MD-1 55/50 (10)............511.89 
5%" MD-2 05/00 {10)..............816.99 
бм“ MD-2-HD for АТ (10}.........$29.99 


\/ | Verbatim. 
5%“ 55/О0...............................512.99 
бм" 0500.............................. 524.99 
Disk Analyzer........... .....$24.99 


DISK HOLDERS 
AMARAY 


50 Disk Tub 5\'@"................... ....89.99 
30 Disk Tob 3%”'........................$9.99 


INNOVATIVE CONCEPTS 
Flip'n File 10...............................$2.40 


| Fiip'n Ре 50.......................... 514.99 


Flip'n Fila 50 w/lock............. 
Flip'n Fila Data Case... 


р-.«819.99 


7029499.00 | 17300 . 300 Baud (Atari)... 


8779.00 | 


one 226.99 


MODEMS 


Asach 1200 Baud На! Card. . £399.00 


DIGITAL DEVICES 


EVEREX 
1200 Baud internal (IBM/PC)...5179.00 


MPP-1064 AD/AA (С-64)............ 


DRIVES 


IOMEGOA 
A110H Single 10 
A210H 10 « 10 
A120H Single 20 
A220H 20 + 20 
Save on 10 A 20 Carts.. 

TALLGRASS 

25, 35. 50, 80 mag (РС) 


1500 Expansion Chassis 

1500 Chassis w/DMA 

2101 256K Memory 

2103 512K Метогу................ 
CMS 

10 Meg with controllar............. 

20 Meg with controller............ 


Apple 1111 + „Пе V» height 


— 
Atari GT... 
C-64 /128 GT... 


SD! С-64 


SOFTWARE FOR IBM 


ANSA SOFTWARE 


| Sidekick. (unprotected). 
Reflex à; 


CENTRAL POINT 
Copy ft PC-Backug............ 
PC Option Board..... 


DECISION RESOURCES 
Charimaster .... 


Signmastar......... ... 
Diagram Master... 


FIFTH GENERATION 
Fas Back... f ia 


FUNK SOFTWARE 


HARVARD SOFTWARE INC. 


Total Project Manager... 
Presentation Graphics 


LIFETREE 
Votkswriler 11... $158.00 
LIVING VIDEOTEXT 
Think Tenk.. „u 5108.00 
ee $4.9 
LOTUS | 


ААД а 


Symphony. 


MECA SOFTWARE 
Managing Your Money 2.0... .... 
Manage Your Market... 


MICROPRO 


WordSiar Pro. w/GL Demo. „5189. 00 
MICRORIM SOFTWARE 


MICROSOFT 
Flight Senulator..... 
ОР TP 
с 7 oe S 
MICROSTUF 
Crosstalk ЖҰ?,............. 
Crosstelk Mark М. й 


MULTIMATE 
ми Mate Word Proc. 


NORTON 
Nonton Utlibóes oo MUTANT СЕС 


ONE STEP 


Shee de ВКАДА ЕДД 


Сота Best 


PFS: IBM 
Fi&lGraph.............. 


Report... 
WriteProof Tiia 


| PROFESSIONAL SOFTWARE 
Wtito-N-Speii,.. ................-....588.98 


THE SOFTWARE GROUR 


SATELLITE SYSTEMS 
| Word Perfect 4.1... ...S219.00 
SORCIM/IUS | 
Accounting 
APIARIGLUITNVIOE.......(ea.) $299.00 


Оютае 20(BM), 282, 283...... 


PRINTERS 


ƏCITIZEN 
MSP-10 (80 col... $279.00 
MSP-15 (132 col). 
MSP-20 (BO col)... 
MSP-25 (132 £0L)....... ss 


[ара 


| Prowrler 1550Р................. 


Starweilar 10-30..,............ 12144424. 
3500 Тп Ргпмяғ....................... 


corona 


Lazer LP-300............ 


DIABLO 


Homewnter 10, (Х-60.................. 
FX-85, FX-286, RX- 100... » GALL 
DX-10, DX-20, DX-35... „ФАЦ. 
50-2000, Hi-B0, H5-80. AP-80 CALL 
LO-800. 00-7000..................... 


„АСК 
6000 Letter ©шаМу....... ............ DALL 


6100 Letter api өтін ОЙЫ. 
6200 Lettar Quaiity.... MN GALL 
6300 Letter Quality... 
5500 Latter Quality... 
5510 Dot Matrix Color... 


CALL 


CEGEND 
808 Dot Matrix 100 cps 
1040 Dot Мзіпх 100 cps 
1380 Dot Matrix 130 cps 
1385 Dot Matna 165 cps. .. 


182, 183, 192. 193, 2410, В4......САШ. 
Okimate 10 (Specily CB4/Atari)$189.00 
“Сац. 


Quad Lasor..... eoo САБ 
(4 SIYER-REED 

500 Lotter Qualily.................... 

550 Letter Quality................... 

800 Latter Quality.................... 


же 
SG-10C (C84 Intériaes)................ 
SB/SD/NX/SR бепез................... 
Powertype Leter Quality 


Texas Instruments 


TE ........... — ———— $89.00 
l| ncen smin ы 


shuiqniiké ebbe 


P341 (132 column) 
P351 (132 column) 


MULTIFUNCTION CARDS 


Six Pack Plug..... 
НО Plus ti 


5251/11 Plus. . 
IRMA 3270...... 


IRMA Sman Alec... 
EVEREX- 
Edge Card... 
Graphics Edge... 
Magic Card 11,,.... 
Magic Card I... 


ARCU ULES 


qi evbulés 


РСМСВ0287 6 МЫ:................  FOH 
1010 PC-Above Board, 

1110 PS-Above Board. 

2010 AT-Above Board............ 


The Сһайтил......................... 


Color/Mono Сагд................ 
Modular Graphics Card 
Multi Display Card... 
Fiva Pack C, S, 0-384К 


49990 ean» маъа е6 MN. | 13. 00 
Libery-AT (128K)... 


Graphics Maslier.......... 
VIDEQ.7 


Ды 
Multi VO (Appie Il)................. 


DIGITAL DEVICES 
Ape Face (Atari).......... 
U-Pnnt А (Atari) 
U-A1&Buller (Aturi).................... 
U-Call inigriace jAlari).......... 


Р-16 Print Вийвғ......... ....... 
U-Pnnt 16 аррќе lic 


MICRO AAD 
Apple № Parallel... Ж” 
Kaypro 2000 Parallal................. 
C84/128... - 


orange m. Micro 
Grappler CO (С64).. 
Grappler Plus (110, Iic)............... 
Grappler 16K (He, i). ...... 
Graphicard г = 
Sanal a |. nn nO 599.99 


n 
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IBM 
IBM PC SYSTEMS 


Configured to your specifications. 
Call for Best Price! 


IBM-PC, IB M-XT, IBM-AT 
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PPC400 Dual Portable... 
PPCXT !0 mag Portable... 
РС40022 Dual Desktop... 


PC400-HD2 1D теб............ 


тт хлна LIT 
256K, 2 Drive Ѕузет............. CALL 
256K 10 meg Hand Drive Sysiem CALL 


..81289.00 


51389.00 
" 2516680 


КАУР?О 
KP-2000 Portable 
Kaypro PC... 


cun 


МВС 550-2, МВС 555-2, МВС 675 Рог. 
lable, MBC775, MBC 880 DesktopCALL 


Tere 


„R3 Юм as $1749.00 


т. 
Sperm -48 iow as 52699.00 


Spar 


ry-IT 
Сан lor ‘Specific Configuration! 
All Models CA 


PC-138 Series, РС-148 Senas, PC-158 
Series. РС-160 ime, PC-171 бог, 
АТ-200 бегін... CALL 


MONITORS 


Video 300 Green 

Video 300A Amber... К 
Video 310A Amber TTL .........$159.00 
Color 600 Hi-Res. AGB............ 

Color 722 Dual Mode............... 


MAGNAVOX 
8562 RGB/Composire... ........... 


J81270G/1275... 


JB1280G TTL Green... 
JB1285A TTL Атьег................ 


| ©1501 Мин Sync RGB 


PRINCETON 


MAX-12 Amber, қаныға 


| HX-8 9" АСВ... .... be 
| HX-9E Enhanced... 


HX-12 12" RGB 
НХ.12Е Enhanced............. 
SR-12 HEROS ......................... 


SR-12P Protessional............. 


| 8420 Amberchrome.._........... 


8500 Quad Screen 
tf АХ АЛ 


115 12" @гөап......................... 
118 12" А\у!,..............›.... 
121 TTL Green... 
122 TTL Amber... — 
220 14" Color Composite... 

B20 640x200 RGB.... 

630 640х200 RGB 

64) 720х400 АВВ.................. 


$90004 0444 49 10 TIBET ч 


ФУМ 1220 Amb... 


ZVM 1240 IBM Amber............. 
ZVM 135 ЯАОВ......................... 


ТУМ 1380 E б Сотр......... CALL 


Ж ОЕ ES 


b 
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Actually, we give you two things free. 

Our source code. And your freedom. 

Just buy part or all of our excellent integrated 
business accounting system, the SBT Database 
Accounting Library. 

We'll give you our source code absolutely free. 

Which, in turn, gives you the freedom to 
customize our software to fit your business needs. 

Say, for instance, you want to change the 
way a management report is formatted. Our free 
source code enables you to change it. 

What's more, the change will be quick and 
simple because our software is written in easy-to- 
use dBASE. 

In fact, the entire SBT Database Áccounting 
Library runs with dBASE Ш or dBASE II, * so you 
get the power and flexibility of those best-selling 
programs. Plus the freedom to use any computer 
that runs dBASE. 

The SBT Database Accounting Library. 
Great software and freedom. All in the same box. 


Free source code 


Call today for our demo disk and brochure. 
(415) 331-9900. 


THE SBT DATABASE ACCOUNTING LIBRARY. 
dProfessiona! 
dOrder 
dinvoice 


dStatement 
dPurchase 


Time & Billing 

Sales Order processing 
Billing/Inventory Control 
Accounts Receivable 
Purchase Order 
Accounts Payable 
Payroll/Labor 

General Ledger/Finance 
Asset /Depreciation 
Project/Job Accounting 
Menu/Backup 


dPayable 


Three Harbor Drive 


Sausalito, CA 94965 


(415) 331-9900 
Call today for the name of the SBT consultant 


in your area. 


in every box. 


=i 
2 


fo 5 


Accounting Software Library 


in dBASE ІГ/АВАЗЕ IIl" 


“ 


Compiled and Multi-User versions also avaliable. dBASE (11 and dBASE И are ragistered trademarks of Ashton-Tate, Inc. Copyright 1985, SBT Corporation, 
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ENGINEERS TOOLBOX 


STRUCTURAL 
ANALYSIS 


BY ROBERT W. JOHNSON AND FERNANDO G. LOYGORRI 


This finite-element method works on 


THE FINITE-ELEMENT method is one 
of many attempts by scientists to 
reduce the complexity of some real- 
life problems to manageable propor- 
tions in order to analyze them. The 
ultimate goal of the different numeri- 
cal procedures developed over the 
years is to find the solution to a com- 
plicated problem by solving a simpler 
one that closely represents the actual 
problem. 

For example. you may replace the 
elusive task of geometrícally comput- 
ing the length of an irregular figure's 
perimeter by calculating the perimeter 
of a polygon with a large number of 
sides (see figure 1). As you increase 
the number of the polygons sides, its 
perimeter's approximation of that of 
the irregular figure improves until. 
with infinite sides, the perimeter of 
the polygon becomes equal to that of 
the original figure. 


SIMPLIFY. SIMPLIFY 

The simplifications used in this at- 
tempt fall into two separate categor- 
ies. physical and mathematical. The 
finite-difference method and the least- 
squares approximation represent the 
group of mathematical simplifications 
used to reduce the complexity of 


equations. The finite-difference 
method replaces the derivatives in dif- 
ferential equations and boundary 
conditions with difference equations. 
If you carry this method far enough. 
you get surprisingly good results. 

The finite-element method is an exam- 
ple of a physical simplification. The 
equations are left alone, but you 
reduce the complexity of the part by 
replacing it with a model made up of 
a finite number of discrete pieces 
called elements—similar to the sides 
of the polygon in figure !. These 
elements are interconnected at a 
number of points called nodes. The 
behavior of the elements approxi- 
mates that of the continuous subject. 

Finite-element-analysis procedures 
that require extensive mathematical 
calculations have been around a long 
time. Prior to the availability of sophis- 
ticated computers. these procedures 
were impractical and not widely used. 
Finite-element analysis enjoyed suc- 
cessful. if limited, use on mainframe 
computers. but it became a practical 
everyday tool within the reach of the 
average engineer with the explosion 
of microcomputer availability. 

Of course. there is a catch: You can 
reduce the complexity of analyzing 


an IBM PC 


some phenomena, but the solution 
loses precision in the process. И you 
study a simplified approximation of 
the real problem, the solution will also 
be an approximation. 

In structural analysis. this is not a 
costly trade-off. After all. prior to the 
finite-element methods, the solutions 
for complex structures were limited to 
approximations that, even with very 
sophisticated mathematics, seldom 
matched the actual structure. Engi- 
neers used conservative assumptions 
to account for this lack of analysis 
capability. 


THE FINITE-ELEMENT METHOD 
Although finite-element analysis 
started as a tool for engineers who 

(continued) 
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perform aircraft structural analysis, it 
has been widely applied to solving 
other types of engineering problems 
such as Fluid dynamics, heat transfer, 
and soil mechanics. Other less com- 
mon applications include the biolog- 
ical sciences, where finite elements 
have been used to determine stresses 
in the eyeballs and bones, to study 
the lubrication of natural joints, and 
to study the motion of blood cells in 
capillary blood vessels. 

The nature of the finite-element 
method makes it useful to engineers 
and scientists faced with three dif- 
ferent types of problems: 


1. equilibrium analyses, like the static 
solution of the loads and deformation 
of a structure; 

2. eigenvalue analyses, like those you 
would use in determining the natural 
frequencies of a structure: and 

3. transient analyses, like those found 
in structural dynamics. 


The finite-element solution doesn't 
consider the effect that deflections 
have on a structure's ability to carry 
loads. For example a thin flat plate 
under pressure loading with the 
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edges fixed would show large deflec- 
tions due to plate bending. These 
deflections, in reality, would result in 
the "membrane" characteristics of the 
plate being loaded. The finite-element 
method considers only the initial 
shape of the model. Therefore, no 
membrane loads are calculated in the 
plate: this results in no tensile stresses 
in the model plate elements. 

In spite of this obvious limitation. 
the finite-element stiffness solution is 
the most common method of stress 
analysis for complex structures in use 
today. Most structures do not have 
large deflections that alter the stiff- 
ness characteristics of their elements. 

You can account for the effect of the 
loads on the deflected geometry—if 
deflections are large—if you solve the 
problem for a fraction of the total 
load. Then you add the resulting 
structure deformation to the geom- 
etry of the previous solution to calcu- 
late the next increment of loading. 
The solution is built up by adding the 
incremental-solution deflections, 
stresses, and internal loads until you 
have accounted for the total applied 
load. The resulting stresses and loads 


Figure 1: A polygon approximation of the circumference of a circle where N is equal 
to the number of sides the polygon Ras. 
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represent the large-deflection solution 
to the problem you modeled. You 
must take care in unique cases like the 
pressurized flat-plate model to keep 
the load increments small enough to 
prevent an excessive build-up of error. 

The finite-element solution of a 
statically loaded structure is reason- 
ably complete in that ail internal 
forces (loads and stresses) are solved 
as well as all deflections. The deflec- 
tions are most useful as a way to 
visualize the structure's performance. 

The degree of refinement of the 
finite-element grid—the element 
size—is a function of the level of detail 
required in the solution results. For 
example. the method can analyze a 
pin-jointed bar element. In this case, 
the only possible deformation is the 
extension or contraction of the bar 
length. It is a natural assumption that 
the length increases or decreases 
linearly along the bar. If the area of 
the bar is constant. or no analysis of 
the bar will be done from the ele- 
ment’s Internal data. then this 
idealization is adequate for the rest 
of the model. If stresses along a bar 
that varies in area are required, then 
you must model the bar with a 
number of elements. 

Elements interact with each other 
only through a limited set of points 
called nodes, The multiple node inter- 
actions are mathematically repre- 
sented by a system of simultaneous 
equations. In the case of structural 
analysis, this system expresses the 
relationships between applied loads 
and restraints on one side of the 
equation and the deformed state of 
the structure on the other side You 
can represent the system of simulta- 
neous equations in matrix form as 
{F} = {К} {и}, where {F} is а vec- 
tor representing the applied forces 
and reactions, (K] is the matrix of 
coefficients, called the stiffness 
matrix, of the model, and (u) is a vec- 
tor representing the displacements of 
all the nodes in the system. 


THE STIFFNESS MATRIX 

The values of the stiffness matrix de- 
pend only on the geometry of the 
problem and the basic assumptions 
made about the behavior of the ele- 
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ments. The goal is to determine the 
deformed state of the model {и}: 


{и} = (HUI 

Determining the inverse of a matrix. 

{К} -'. requires а lot of calculations. 
The stiffness matrix represents the 

effects that loads or restraints applied 
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to the model at each individual node 
have over all the nodes in the model. 
Loads and restraints or displacements 
may occur at every node in different 
directions, called degrees of freedom. 

Since the finite element performs 
almost exactly as any linear elastic 
material would, complex effects such 


Photo 1: Plot of the stiffened panel with а 10.000-pound load on the central 
stiffener. drawn by the SAFEPLOT.EXE program. 
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Photo 2: The lug model with the plates, beams, and loads shown. 
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as "shear lag" (changes in load distri- 
bution due to structural deflections 
along the axis of a member) are in- 
cluded in this approach. 


SHEAR LAG 

А simple example of shear lag would 
be a stiffened panel with a large load 
applied on the end of the central stif- 
fener (see photo |). An inexperienced 
analyst may have difficulty estimating 
the shear reaction of the central 
member into the skin plates. The term 
shear lag is used to explain why the 
shear flows are much higher near the 
applied load than a linear shear reac- 
tion over its length. 

There is a significant difference be- 
tween the shear-lag deflections that 
are included and the flat-plate mem- 
brane deflections that are excluded. 
In shear lag. the applied loads and the 
element-stiffness values are in the 
same direction, where the membrane 
stiffnesses for the flat plate are 
oriented at 90 degrees, relative to the 
applied pressure loading. The stiff- 
nesses at 90 degrees to the applied 
loads are not a load path and are not 
included in the finite-element-method 
solutions. The plate-bending stiffness 
is in the same direction as the pres- 
sure loading and is the only stiffness 
used to react to the pressure loads in 
that solution. 


THE LUG MODEL 

Other problems such as fittings. or 
lugs, have stumped the most sophis- 
ticated solutions due to the complex 
shapes involved in most practical 
problems. The two-dimensional finite- 
element problem is most dramatical- 
ly illustrated by the solution of the lug 
shown in photo 2. This problem com- 
bines the classical lug solution with 
oblique loading and structural bend- 
ing, the latter of which is due to the 
location of the attachment-bolt reac- 
tions at the ends of the fitting and the 
bearing-loads distribution from the 
central bolt on the lug itself. 

To represent the bolt bearing on the 
lug. you use a series of radial beam 
members extending from the central 
loaded node to the inner surface of 
the Jug bore. You run the finite- 
element analysis and check the 

(continued) 
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resulting loads in these beam 
members for tension values. The bolt 
can transmit only bearing loads— 
beam-compression values—to the lug 
material since the lug and bolt are 
separate parts. Then you divide the 
area values of those beam members 
in tension by 10.000 to reduce the 
tension values to an insignificant 
magnitude and rerun the solution. 
This procedure is convenient on per- 
sonal computers since solution turn- 
around is fast and full-screen editors 
let you review the significant model 
data without waiting for a printout. 

Figure 2 shows the location and 
value of the maximum stress in the 
lug as a function of load-application 
angle We obtained these results by 
changing the applied load and the 
orientation of the reduced beam 
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areas in the central-bolt idealization 
and rerunning the solution. We made 
these changes to the lug mode! with 
an editor, saved the resulting models 
for each loading on the computer's 
hard disk, and then ran the series of 
jobs in batch made, 

This example illustrates the real 
value of the finite-element solution as 
a tool for understanding how struc- 
tures perform. Since the complete 
solution—stresses and deflections— 
is available, you can derive a “picture” 
of the part's stress distribution from 
the solution data, much as you would 
use a photostress model to visualize 
the stress distribution in real parts. 


PROBLEMS 
The main problem with a finite 
element-analysis program for micro- 


Ра 25000 LBS, 


* ANGLE FROM VERTICAL 
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MAXIMUM STRESS ON BEARING SURFACE (КЗ!) 


Figure 2: A plot of the variation of the location of maximum stress in the lug against 


the angle of applied load. 
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computers is the efficient use of the 
memory that is available on the 
machine. Memory usage is such an 
important issue because even 
modest-size finite-element models re- 
quire relatively large amounts of 
storage space. 

The analysis of a model involves 
solving a system of simultaneous 
equations. All the coefficients must be 
stored adequately in the computer 
memory while the solution is in prog- 
ress, The matrix solutions require a 
very large storage volume. There is 
one equation for each independent 
displacement in the model, which is 
referred to as a degree of freedom. 
In a two-dimensional model with in- 
plane loads, there are three degrees 
of freedom per node, because each 
node may independently translate in 
two orthogonal directions in the plane 
of the model, and it may also rotate 
within the plane. In a three-dimen- 
sional model, there are six degrees of 
freedom per node, three translations, 
and three rotations. 

A moderate-size model may contain 
around 100 nodes, for example. 
Therefore, the system of simultaneous 
equations to be solved will contain 
3 x 100 = 300 equations for a two- 
dimensional model, or 6 x 100 = 600 
equations for а three-dimensional 
model. Obviously, this method would 
be totally impractical if computers 
were not available. 

The storage problem comes up 
when you realize that the matrix {K} 
in the 100-node two-dimensional ex- 
ample contains 300 x 300 = 90,000 
terms. or in the 100-node three- 
dimensional example contains 
600 x 600 = 360,000 terms. Obvious- 
ly, it is impossible to store that many 
numbers in the main memory of an 
IBM PC. 

To get around such a seemingly un- 
solvable problem, you must take ad- 
vantage of the particular character- 
istics of the system that you need to 
solve, The theory shows that the 
matrix {К} is always symmetric: that 
is. all the matrix terms above the prin- 
cipal diagonal (top left to bottom 
right) are just а mirror image of the 
matrix terms located below that 
diagonal. By not storing the redun- 

(continued) 
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To store a complete 


triangular submatrix 


would be inefficient 
because the matrix is 
usually heavily banded. 


dant terms, the storage needs are 
reduced by almost half. 

Still, to store a complete triangular 
submatrix would be very inefficient 
because the matrix is usually very 
heavily banded. In other words, the 
nonzero terms are clustered in a band 
located along the principal diagonal. 
Outside the band. all the terms are 
zero; if you know this, you don't need 
to store them. 


BANDING 

The matrix is banded because each 
node is connected to a relatively small 
number of other nodes through the 
model elements. The terms corre- 
sponding to the пода! connections 
that are not made have a value of zero 
so the matrix is sparsely filled. If all 
nodes are numbered so that the con- 
nections are made between nodes 
with close numeric identifiers, the 
nonzero terms in {К} will form a nar- 
row band. 

In a well-ordered model the band- 
width is easily as low as 25 to 30 per- 
cent of the total number of degrees 
of freedom, reducing the storage 
needs significantly. For example, the 
stiffness matrix of a 100-node three- 
dimensional model with a half band- 
width of 16 nodes contains approxi- 
mately 57,000 nonzero and non- 
redundant terms, down 84 percent 
from the total original value of 
360,000. 

Once the stiffness matrix has been 
shrunk as much as possible. we need 
to find the best way to keep it in the 
computers memory. Because the 
bandwidth of the model is variable, 
we use a single-dimension array (vec- 
tor). This is done by appending each 
line to the end of the previous one. 

(continued) 
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MICROSAFE 2-D AND 3-D 


he Microsafe series of finite- 

element-analysis programs are 
best suited to the analysis of static 
structures using linearly elastic 
materials. Microsafe performs the type 
of solution that resolves equilibrium 
problems, like the static solution of the 
loads and deformation of a structure. 


SOLVING A MODEL 
To solve a structural model with Micro- 
safe, you need to create a file with all 
the information you need to define the 
model. You can use any text editor or 
word processor capable of creating an 
АЗСИ character file with no special 
control characters. You write the 
parameters of the model (node coor- 
dinates. beam areas. plate thicknesses. 
loads, etc. in the Не. separated by 
blanks. To save future relearning time. 
we have included the ability to write 
notes to ourselves on any line in the 
file or after the data on the line. Many 
models are made by editing previous 
ones such as beam, fitting, or frame 
models to create those for similar 
structures, Also, if very unique model- 
ing characteristics are used, a note may 
be included for future reference. Listing 
А shows a portion of an actual file in- 
cluding optional English notes. 

Once you have created the file, you 


should verify it by running it through 
the graphics module. The program will 
read the model file and perform an ex- 
haustive validity check. If it finds an 
error, the program reports all the in- 
formation available: location. type of 
error. and reason why that information 
cannot be accepted. For example. if 
you incorrectly define the thickness of 
a plate. the program indicates that the 
thickness specified doesn't fall within 
acceptable bounds; it states what 
those bounds are; and arrows point to 
the incorrect entry, so you don't have 
to search the whole line to find the 
error. Other errors are handled similar- 
ly (see photo А). 

You may graphically review the entire 
model, including all the properties, to 
make sure it matches the intended 
model. The system does not require any 
special graphics hardware only the 
standard IBM Color Graphics Adapter 
and a graphics monitor. A zoom feature 
was added to overcome the rather ob- 
vious resolution problems with small 
details in these monitors, For execution 
speed, ail the graphics routines were 
written in assembly language. 

The salution module also checks the 
model so you don't necessarily need 
the graphics module. When solving big 
models, the computer seems to be 


Photo A: Microsafe error-diagnostics format. 
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"dead" for long periods of time. so we 
added progression bars to keep track 
of its progress. Thus, the program in- 
dicates how far the task is away from 
completion. The solution module 
reports the displacements. element- 
corner forces, internal-node and ele- 
ment stresses, and the reactions at the 
restrained nodes. 

We have also included a table not 
usually found in finite-element pro- 
grams-residua! loads at free nodes. In 
a balanced model the force contribu- 
tions of all the elements connected to 
a given free node should cancel out. 
and the residual load should be zero. 
But we found that if the model is poor- 
ly designed (with sudden large changes 
in properties instead of realistically 
gradual changes, for example), the 
residual loads quickly become nonzero 
in the ill-conditioned area. To identify 
this situation—if it occurs—we included 
the residual-loads table as a post- 
processing aid. 


IN TWO DIMENSIONS 
The two-dimensional Microsafe pro- 
gram allows models with up to 400 
nodes, 500 plates, 600 bearns, and 60 
fasteners and allows plotting of all 
elements and properties (data values). 
All solutions are run in memory and 
require a minimum of 448K available 
bytes. The 8087 is used if available. 
Because the stiffness matrix is stored 
in banded form, models with a high 
bandwidth require extra memory; up 
to 704K may be used if available. 
The examples shown requiring two- 
dimensional solutions correspond to 
the Microsafe 2-D solution program. 
There is also a plotting program that 
is used to check out the model data 
prior to the solution. Use of this pro- 
eram before the solution program will 
ensure correct results with fewer solu- 
tion iterations. 


IN THREE DIMENSIONS 
The example shown in figure A 15 
representative of the type of problem 
Solved by the three-dimensional pro- 
gram. This problem represents the out- 
board-wing panel of an aircraft with six 
ribs, a rear spar, a main box spar. and 
both upper and lower surface skins. 
The three-dimensional stiffness 
matrix is much bigger than the stiffness 
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Listing A: PUNCH.INP. sample input file for Microsafe 2-D program with examples of optional notes and comments to explain dota. 


This file demonstrates the mixture of text (notes) and input data 
| allowed in the Microsafe Program Series. The dota for the program Is 
contolned on the [Ines that contain a slash character. АГІ 


lines 


without a slash ond any characters following the slash are ignored by 


the program. 
15 / # of nodes 


| 1/ f of moterliala 
| 4 / фо! beoms 
8 / н of plotes 
0 / # of fasteners 
1 / # of looded nodes 
11 / оғ imposed restraints 
1 8.0 
2 ва 0.0/ 
3 09.0 -10.0 / 
4 10.0 10.0 / 
5 10.0 0.0 / 
6 10.0 -10.0 / 
7 20.0 18.0 / 
| в 206.0 0.0/ 
9 20.0 -10.0 / 
18 30.0 10.0 / 
11 30.0 0.0/ 
| 12 30.0 -10.0 / 
| 13 48.0 10.8 / 
| 14 40.0 20.0/ 
15 40.0 -10.0 / 
1 10.5Е6 0.535 / materia 
1259.5 0.1 1 8.0 8.8 
2586.5 0.1 10.8 0.0 / 
38 11 8.5 0.1 1 0.0 9.0 / 
4 11 140.5 0.1 1 6.9 9.0 / 
12 5 4 1.06 1 /plat 
25 в 7 40.06 1/ 
3 81118 790.06 1/ 
4 11 14 13 10 6.06 1 / 
5 3 6 5 26.06 1 / 
6 6 9 8 59.06 1/ 
7 91211 890.06 1/ 
B 12 15 14 11 0.06 1 / 
2 10000. 0.0 0.0 / node $ 
1 1 0.0 / node 
3160.0 / 
410.0 / 
619.0 / 
7120.0 / 
9128.0 / 
10 1 0.0 / 
| 12 те.е / 
13 10.0 / 
14 2 0.9 / 
15 1 0.0 / 


1-Й  Young's-modulus 


load-x 
=# restrained-freedon-f 


у / node-§ x-coordinate  y-coordinate 


ісай-у momant 


1 -» restrain x-direction 
2 => restrain y-direction 
З -> restrain rotation 


Poisson’s-ratlo 
beamf node! node? area inertio materlalf Q1 02 


imoosed—def lection 


€f node! node2 node3 node4 thickness materlol# 


never remove this node-used to eliminate fraebody translation 


matrix for plane models. typically by 
a factor of four. Thus. Microsafe 3-D 
uses as much memory as is available 
up to 704K bytes before it starts to off- 
load data to a spill flle. This program 
makes the faster hard disks really at- 
tractive. Microsafe 3-D uses disk drives 
like virtual memory, that is, as slow 
emulators for RAM. [We are in the pro- 
cess of extending the Microsafe 2-D 
program to include this feature as well.) 


The plotting portion of the three- 
dimensional analysis program is under 
development. The rest of the three- 
dimensional analysis program and ail 
other programs in this article are com- 
plete and have undergone extensive 
testing and use 


AVAILABILITY 
[Editor s note: Microsafe 2-D is available as 
SAFE2SOL.FOR and SAFE2SUB.FOR in 


a variety of formats (see pages 459—461 for 
details). for use with the Microsoft FORTRAN 
Compiler version 3.2. A library, 
SAFE2D.LIB. is included that contains the 
assenibled machine language routines. These 
routines allow character handling and other 
facilities not included in MS-FORTRAN and 
must be used with the compiled ОБ! files at 
link time. The libraries required for linking are 
SAFE2D.LIB plus the Microsoft FORTRAN 

(continued) 
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Figure A: Plot of wing model using printer-graphics routine. 


libraries MATH.LIB, FORTRAN.LIB. and 
DOS2FOR.LIB. Instructions for running 
Microsafe 2-D can be found in 
BROCHURE.DOC. Two input files are 
available: LUG.INP and PUNCH.INP. And 
the assembly language routines are available 
ің source code also. ASCSTR.ASM, 
CHKDUPASM, CHOPWR.ASM. CON- 
FRM.ASM, CONSTR.ASM. DATE. ASM, 
DEFDRV.ASM, DELFIL.ASM, DSK- 
FRE.ASM, DSKSPCASM, ENDSTR- 
ASM. EXPSTR.ASM. FILSTR.ASM, INT- 
SGN.ASM, LENSTR.ASM, LOCSTR- 
ASM, LOGPSL.ASM, LWCSTR.ASM. 
MEMAVA.ASM, MODSTR.ASM. MOV 
STR.ASM, PACER.ASM, PAKSTR.ASM. 
RESSTR.ASM. SETSTR.ASM, SIZ- 
FIL.ASM, SIZSTR.ASM, TIME.ASM, and 
UPCSTR.ASM,| 

Microsafe 2-D and 3-D are shareware 


To determine the location i cor- 
responding to row r and column c, you 
need a simple computation: i = (r-1) 
x b + c, where Ё is the bandwidth of 
the model. 


FOOLING THE SYSTEM 

A dilemma arises when selecting the 
size of the vector because our pro- 
grams are written in Microsoft FOR- 
TRAN (see the text box, "Microsafe 
2-D and 3-D" on page 208), and the 
language forces you to fix the dimen- 
sions of each array in the program. If 
the value you select is too high, the 
program will not run on machines 
with a small amount of memory 
because these machines have no 
virtual-memory facilities with which to 
swap portions of the array to disk 
storage. On the other hand, if the 
number you pick is low enough to ac- 
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products, If you don't know anyone you 
can get an evaluation copy from. you 
can obtain executable versions of 
either of the programs from Micro- 
stress Corp. (10950 Forest Ave. 5, Seat- 
tle, WA 98178) for $10 to cover the cost 
of the disks and postage. The disks in- 
clude an abbreviated manual and 
numerous examples. 

You may evaluate the programs at 
length, trying them on problems that 
represent the type of designs that you 
will actually use them for. Only after 
you determine that the program serves 
your particular needs do you purchase 
either program for $75. In return you 
will receive the complete. typeset 
manuals, including the latest program 
release and notification of future 
updates. 


commodate everybody. then the pro- 
grams will not use all the memory 
available in computers that have 
plenty of it—a very sloppy approach. 

We decided to play tricks on the 
operating system. At run time an MS- 
FORTRAN program has the code 
loaded in low memory and the data 
areas loaded immediately on top of 
it. The last data blocks to be loaded 
are the common blocks and, for some 
reason, the named common blocks 
are sorted in reverse alphabetical 
order. Free memory is located after 
the last common block. starting at 
segment HIMEM as reported by the 
linker (see listing 1). 

The last common block is the only 
one that you can expand, without 
clobbering something of value. to the 
top of the memory physically present 
in the machine and known to the 


operating system. By putting the (K] 
array in a common block named, for 
example, АААААА. you can dynam- 
ically allocate memory to it at run 
time. 

You can determine the location of 
"top of memory” with a simple rou- 
tine that examines the data area. The 
number of elements that will fit in 
memory is determined by subtracting 
the address of the first element of the 
array from top of memory (see listing 
2). If you dimension the array at com- 
pile time with 8200 elements. it will 
span more than one segment, so that 
MS-FORTRAN will generate the 
proper code when calculating the ar- 
ray indexes. 

You can successfully apply this 
method to most programs that re- 
quire some degree of dynamic run- 
time allocation of memory. Unfor- 
tunately, it works only for one single 
array and does nothing to solve the 
problem of not having enough RAM. 
Also, it prevents using the program in 
a multitasking environment. 

When the different methods ot 
reducing storage needs still leave a 
stiffness matrix too big to fit in RAM, 
itis time to think about extending the 
amount of memory available to the 
program. One way of doing it is to use 
the disk drives as a (slow) emulator for 
КАМ in a mechanism. sometimes 
called "virtual memory," that is the 
reverse image of the popular RAM 
disk, which uses RAM to emulate a 
disk drive. 

The first step in setting up the 
virtual-memory mechanism is to 
determine how much space you need 
on the disk and create a random 
access file of the proper size. After 
that, every time an element of the 
stiffness matrix needs to be accessed 
(read or written), the program will 
have to check whether it resides in 
RAM or in the disk file and act accord- 
ingly. 

Because disk access is slow com- 
pared with memory access, you 
should minimize the number of disk 
accesses you use throughout the pro- 
gram. Careful examination of the way 
the stiffness equations are solved 
pays off in solution-time savings. 

The solution of the system is pro- 

(continued) 
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Start Stop Length Name Class 
000ден 072C9H B72CAH SAFES. CODE — 
072CAH ӨВЗВ2Н 040E9H PARSF.. CODE 
@B8SCBH ӨВ914Н @8555H CSLOGD CODE 
0B920H 0B947H 060028H CSDSKS COOE 
08950H 08977H 00028H CSUPCS CODE 
QB980H 08903H 00854Н CSCONS CODE 
OBSEOH ӨВАдОН 08021H CSSETS CODE 
0BA10H 0BA42H 060033H CSMEMA CODE Program 
ӘВА5ӨН 08A75H 00026H CSEXPS CODE code 
. ar eg 
14AADH 15498H @@9ECH MATHCODE CODE | 
154A@H 154D3H 00034H INTRQ7 CODE 
154E0H 15677H 08198H ОЕМАВ7 CODE 
15680H 15864H 8801E5H INTRQ7 CODE --- 
15870H 15870H 00000H HEAP MEMORY — 
15870H 15870H 00000H MEMORY MEMORY | 
15870H 15A6FH @8200H STACK STACK Data 
15А7@Н 232C7H 90858Н DATA DATA | segment 
252C8H 23200H 060009H EINQQQ DATA area 
232E0H 2331FH 00046H COMADS COMADS | 
25520Ң 24993H 01674H CONST CONST 
24994H 249C3H 00030H TRANS CONST = 
24900Н 2490FH @0010Н SIZEBWSA $SIZEBW — 
249EGH ?ВҒАҒН 07570H PLATES$A $PLATES | 
2BF50H 2BF7FH 00030H GLOBAL$A $GLOBAL 
2BFBOH 2E4FFH 02580H FORCESSA $FORCES Common 
2E5QO0H 2E59FH @@@АӨН FILENMSA $F ILENM blocks 
2Е5АӨН 2Е5АҒН 00010H DSKROM$A $DSKROM 
2E5BOH 2F23FH 00C90H COORDI$SA $COORDI 
2F240H J3F23FH 10000Н AAAAAASA $AAAAAA ! 
3F240H 3F27FH Ө@@@4@Н AAAAAA$B SAAAAAA === 
3F280H 3F280H O0000H HIMEM HIMEM — High memory: 
| expandoble 
Origin Group dynamically 
0E15:0 CGROUP \l/ 
149D:0 — DGROUP x 
Program entry point ої 0Е20:0029 


Listing 2: MEMAVA.ASM, a routine that determines the number of elements that will fit in the remaining memory. 


TITLE MEMAVA - FUNCTION TO DETERMINE HOW MUCH MEMORY CAN BE ADDED 
PAGE „152 


(C) Copyright by Microstrese Corporation 1985, 1986 
Written by Fernando Garcia—Loygorr i 


COMMENT * 
MEMAVA is a routine designed to be called from FORTRAN as a function 


to determine how much memory is avallable to the last common block as 
dynamic memory. 


Mode of use: 
size = MEMAVA (var) 


where 
var = variable name of the last array In the last common block. 
size = name of the 4-byte Integer variable receiving the return 


value, 
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SUBTTL FORMAL DECLARATIONS 
PAGE 


csmemga SEGMENT ‘CODE’ 
ASSUME CS:csmema 


SUBTTL MEMAVA - EXECUTABLE CODE 
PAGE 


PUBLIC MEMAVA 
memova PROC FAR 


PUSH BP 
MOV ӨР,5Р 
PUSH 0$ 
: Gat total amount of room іп mochine. 
mov ax,48h 


Save registers. 


Point to the location in memory where 


mov ds,ax ; DOS keeps the total omount of memory: 
mov bx,13h ; Segment 40h, off-et 131-148. 

mov ax,[bx] ; Get number of K in AX. 

mov cl,6 : Multiply by 64 to get total number 
shi ох, сі ; of paragraphs (groups of 16 bits). 


: Get address of parameter from program. 


(05 BX,OWORD PTR [BP+6] Address of the parameter. 


әй 


mov dx,ds ; Store the segment to add later. 
mov cl,4 ; Divide by 16 to get the number of 
ghr bx,cl ; paragraphs ín the offset. 
* inc bx : Increment for the one partially used. 
odd dx,bx ; Add it to the segment. 
sub ax,dx ; Substract it from the total. 


: Convert to words іп DX:AX because that is where FORTRAN expects the return of 
; a 4-byte integer. 


push ax ; Save It for later. 

mov cl,13 ; Set to isolate top 5 bits. 

shr ax,ci $ Isolate them by shifting. 

mov dx,ax : Move them to DX. 

pop ax ; Recover it. 

mov cl,3 : Multiply by 8 (words/poragraph) by 
shi ах, сі ; shifting 5 places. 


; Everything done except housekeeping. 
Recover the registers soved. 


MOV SP,BP 
РОР BP 
RET 4 ; Discord the Input parameter. 


memgvg  ENDP 
esmema ENDS 


END 


Listing 3: An example of the method used to read elements from the disk one matrix line al a time, process all the terms in 
that line, and return the values to the disk file in one loop of code. 


Check If the degree of freadom "I" is in RAM or іп disk. 


longi = maxban ж j + longi 
If (longi .tt. ibuf1) then 


It is in RAM: Copy pointer only. — 
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With the IBM System/36 PC, 
you can run your business 


from here. 


li This surprisingly small IBM System/36 PC 
has the power to ui cages size business 
| = оор ee зіч. eg price. 
=. Connect the m/36 PC 1: your IBM 
Lats Personal Computes and you have the sne power 
gu to build your fortune without one. 
And you also have a system that’ part o the Se 36 
—IBMs г 5 popular дата, ңі Ws a mi aero 
ves usimess access to the Dread г о 
ini as well as PC software. a 
The basic System/36 PC, a processor and a personal 
computer, easily operates as a ina ler system in n small 


(es Or үә пе а 0 | 
connecting a combination of or IBM PCs, 
Seema ле rminals or compatible printers. E you can 


share information and resources. 

And yet, with all that power, the System/36 PC 
processor is so small, it fits under your desk, on top, or 
next to it. Wherever | you put fi, you can run а 
business from the best position. 

. For a free brochure on the IBM grund PC, or for 
on product availability articipating 
PC Dealer ere pii м or [ВМ 
enters, call 180 ( e Aie JOMLD.Or - 
arketing represé шге ind he sure to ask 
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longn = longl 
else 


It is in disk: Calculate offset in disk, ... 


оо © 


longn = ibuf2 
locatn = Jong! ~ ibufi 


... update pointer and check whether the operation was successful ... 


ооо 


call movpf! (Ihandl , locatn , lerror) 
if (Iarror „пе. 0) call vmmerr 


... Gnd move gn entire stiffness matrix line to the RAM buffer area, 
making sure that 011 the elements were read, 


оосо 0 


call readft (stmtrx(ibuf2) , moxban , Ihandl , lerror) 
if (ierror „пе. -1) call vmmerr 
endi f 


Operate over each individual element in the line corresponding to 
d.o.f. "I". 


ооо 


DO 1159 К = ј+1 , lenhbw 
stmtrx(longn) = stmtrx(longn) - ratio ж stmtrx(longm - 1 + k) 
longn * longn * 1 
1130 CONTINUE 
If the d.o.f. "I" resides in disk... 
if (longi .ge. Ibuft) then 


... point to [ts location in the file, ... 


ооо a00 


locatn=!ongl-ibuf1 
call movpfl (ihandl,locatn, Terror) 
if (ierror „пе. 9) call vmmerr 


... ond save to file the changes made to the buffer area values. 


оо 


coll writfl (stmtrx(Ibuf2),moxban, lhandi, Terror) 
if (ierror .ne. @) call vmmerr 
endif 


Table 1: Comparison of execution times for Microsafe 2-0 and 3-D programs. (Times given are from the IBM PC's internal 
clock.) 


Performance of Microstress Finite-Element-Analysis Programs 
on ІВМ PC Machines 


Finite- Solution Times in Sec. 
Elemant # # # # Solution РС XT РСАТ 
Modal Nodes Seams Plates Fasteners Type PC 8087 80287 


Splice 30 0 16 3 2D-Double 96 47 16 
Арбате 98 159 50 0 2D-Double 479 256 83 
Lug 247 24 222 0 2D-Singe 2500 792 320 
Wing 9i 36 132 0 зр 12278 2429 1090 


2D-Single refers to the single-precision version of Microsafe 2-0. 
2D-Double refers to the double-precision version of Місгоѕаїе 2-0, 
3D-Double refers to the three-cimensional Microsafe 3-0. 
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Time savings або 
result due to the 
simplicity of the 
finite-element model. 


grammed Бу executing a series of 
nested loops that sweep through the 


lines and columns of the stiffness | 


matrix. That is. the elements of a line 
are needed sequentially and thus 
it saves time to read them from disk 
one entire line of the matrix at a time, 
process all the terms in that line, and 
then return all the values to the disk 
file in a single code loop. Listing 3 
shows an actual example of this 
method. 


TIME AND TIME AGAIN 
The time savings involved are signi- 
ficant, because instead of making 
2 x b disk accesses per line (where 
6 is the bandwidth of the stiffness 
matrix), the program makes only two. 
The efficiency of the method in- 
creases dramatically in models with 
a large bandwidth, which happen to 
be the ones most in need of a virtual- 
memory mechanism. nicely proving 
their mutual support. 

The use of microcomputers pro- 
duces significant time savings. While 


sophisticated mainframe computers | 


can solve problems more quickly than 
microcomputers can, you must usual- 
ly wait for the results to be available 


in printouts or plots while the job | 
goes through batch processing. The - 


actual results may not be available to 
the engineer for hours or days. IBM 


PCs run the solutions for two-dimen- | 


sional problems, like the one in this 
article, in a few minutes, and the 
results are available immediately. Of 
course, an 8087 coprocessor or an 


IBM PC AT with an 80287 copro- | 
cessor would cut execution times by | 
a factor of from 3 to 11 (see table I). | 


Time savings also result due to the 
simplicity of the finite-element model. 
It is straightforward to construct and 
once it is complete, you can calculate 
many load conditions with very little 
additional work. m 


Let Lab Boss turn 
your IBM PC into a powerful 
instrument controller. 


for a dedicated instrument controller. 

Or a few hundred for a controller 
that's dedicated to you and your IBM PC. 

Lab Boss™ from National Instru- 

ments puts you and your IBM PC (or 
compatible) firmly in charge of GPIB 
instruments. From sophisticated lab- as 
oratory equipment, like digitizing 
oscilloscopes and spectrometers, 
to standard printers. plotters, „7 
tape drives and more. — ge 
At data mansfer speeds ҹӱ 


ys can spend thousands of dollars 


У 


Inquiry 256 


<(-ы---- | | 


12109 Technology Blvd. 
Austin TX 78727 512/250-9119 


that are the highest In the industry. 

And Lab Boss products offer a direct 
data link from your measuring equipment 
to a full range of analysis software. includ- 
ing RS/1. Lotus 1-2-3. and Symphony. So 
you can easily report your findings on 

the same system you used for 
_ instrument control, data acqui- 
8 sition and analysis. Try that 
1 ona dedicated controller! 
Я 50-- you want to be the 
boss? Call National [nstru- 
A ments. 600/531-4742. 
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smaller place. 


We have some very good news 
for you. 

You can now get a validated, 
full Ada? compiler for the ІВМ? 
PC AT. From the people who 
designed the Ada language. For 
just $3,000. 
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Which means you and your 
company can now program in Ada 
without tying up a big, expensive 
computer. 

And you should program in 
Ada. And not just because the DoD 


Says so. 


The DoD mandates Ada for 
their software principally because 
Ada is considerably easier and less 
expensive to maintain. 

Does more reliable and easier 
to maintain code sound attractive 
to you? If not, just look at how your 
programmers are spending 8096 of 
their time. 


People who know Ada are call- 

ing it ' the only a language for 
SPERM SES the eighties 
Шапа nineties.” 

| ШІ The point is, 
MACH dum жемнің they're not 
forthe price of4-MB of memory. —— thinking of 


Ada as the DoD language.” It's 
simply because Ada supports good, 
solid software engineering practice. 

And now you can try full Ada 
programming for less than the cost 
of a two week training program. 

The Alsys™ Ada compiler for 
the PC AT is not only validated, it’s 
actually written in Ada. And pro- 
duces code so efficient it executes 
faster than C or Pascal on tested 
benchmarks. 

And if that’s not 
enough, the Alsys РС AT Б 
Ada compiler runs in pro- 
tected mode. So you can 
use the full amount of 
memory available to the 
PC AT. This means you 


can run a program using 


үз 


1432 Main Street, Waltham, МА 02154 


| 
| 
| 
| 
up to 16 | 
megabytes | Аус Adu compile 
of memory | [Send me more information about Ada. 
for code | = 
апа даа | = 
without er 
worrying | zu 


about DOS, | = 

overlays and | 

all that stuff." — 
Lastly, this compiler ұу talk to 

comes witha4-megabyte ТЕМ 

memory upgrade board. in 


That, by itself, is worth | Ada 
the price of admission. 

At this point, we | b 
suspect you might be — ана, 
tempted to pull outa 0 when's free. 


credit card and give us a call. 

Or at least fill out the coupon. 

Write: Alsys, Inc., 1432 Main 
Street, Waltham, МА 02154, 
U.S.A., Telephone: (617) 890-0030, 
Telex: 948536. 

In France: Alsys, S.A., 29, 
Avenue de Versailles, 78170 La 


Celle St. Cloud, France, Tele- 


phone: 33(1)3918 12 44, 
Telex: 697569. 

In England: Alsys, Ltd., 
Partridge Hse, Newtown 
Road, Henley-on- Thames, 
| Oxon RG9 1ЕМ, 

England, Telephone: 
. 44 (491) 579090, 
Telex: 846508. 


Ada? is в registered trademark of the U.S. Government (Ada Joint Program Office). ІВМ and PC АТ are registered trademarks of International Business Machines Corporation. 


Alsys™ is a trademark, service mark, and trade name of Alsys S.A. *Memory board manufactured by Profit Systems, Inc. 
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Our monitors are engineered to give you trouble-free 
performance for years. And while every Tatung 
monitor comes with a guarantee, we're 
confident that's the one feature you'll 
never have to use. Write, or call 
toll free, for complete 
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STRESS 
ANALYSIS 


BY D. LEE PETERSEN AND STEVEN L. CROUCH 


А coupled boundary-element/finite-difference method 


OUR TECHNIQUE for stress analysis 
of underground mine layouts uses 
two different methods for solving the 
governing differentia] equations. The 
boundary-element method is used to 


determine the far-field stresses and ° 


displacements, and the finite- 
difference method is used to deter- 
mine the near-field stresses and dis- 
placements. Although our specific 
area of discussion is stress analysis, 
this technique should be of interest 
to anyone working in the physical 
sciences who must obtain numerical 
solutions to problems in infinite or 
semi-infinite regions. 

Within the field of mining engineer- 
ing, you must design an underground 
mine to ensure safe and stable con- 
ditions for extracting the valuable 
ores. The geometry of a typical coal 
mine is illustrated in figure 1. The coal 
seam in our example is located some 
distance below the earth's surface 
(500 feet is typical) and has a thick- 
ness adequate for excavation equip- 
ment (7 feet. for example]. А regular 
pattern of tunnels is excavated in the 
seam, and the excavated coal is trans- 
ported to the surface for processing 
and use. 

Prior to excavation, the full weight 


of the overburden rocks rests on the 
coal seam. At a depth of 500 feet, the 
vertical stress resulting from the over- 
burden rocks would be approximate- 
ly 500 pounds per square inch. Upon 
excavation of the tunnels, the coal re- 
maining in the seam must support the 
overburden. The average vertical 
stress acting on the remaining seam 
increases in direct proportion to the 
amount of coal excavated. For exam- 
ple, if 50 percent of the seam were ex- 
cavated, the average vertical stress 
would increase to 1000 psi. Stress 
concentrations in the coal seam and 
nearby rocks cause localized stresses 
to be higher than the average stress 
in some areas and lower in others. 
Clearly, you must limit the proportion 
of coal that is excavated to prevent 
unsafe conditions. Stress-analysis 
techniques allow the design engineer 
to determine the stress concentra- 
tions resulting from different extrac- 
tion percentages. For further discus- 
sion of mine design techniques, see 
reference |, 


METHODOLOGY 

In designing an underground coal 
mine, the mining engineer must select 
the dimensions of the mine layout 


(e.g.. pillar width, pillar height. tunnel 
width) and any man-made support or 
reinforcement required. In a wider 
context, design of any engineered 
structure involves the assessment of 
two factors—the forces acting on the 
structure and the ability of the struc- 
ture to carry those forces. In the 
simplest case, the forces on a struc- 
ture may be known and fixed, while 
in more complex situations, the forces 
depend on the response of the struc- 
ture. The action of the forces is to 
deform the structure and yield a new 
distribution of stress and displace- 
ment within it. The stresses and dis- 
placements must be controlled within 
specific limits that are based on ex- 
perience with the material that makes 
up the structure. 

(continued) 
D. Lee Petersen (3343 44th Ave. S, Min- 
neapolis, MN 55406) is currently completing 
a Ph.D. in geo-engineering at the University 
of Minnesota and is working as an under- 
ground construction consultant. 

Steven L. Crouch (Department of Civil 
and Mineral Engineering. University of Min- 
nesota, Minneapolis, MN 55455) is a pro- 
fessor in geo-engineering at the University of 
Minnesota and a consultant in rock mechan- 
ics. He has a Ph.D. in mineral engineering. 


JULY 1986 > BYTE 219 


The analysis of stresses and dis- 
placements must consider applied 
forces, the geometry of the structure, 
and the mechanical properties of the 
material. in the terminology of dif- 
ferential equations, it is a Poundary-value 
problem. That is. we know the values 
of forces, or displacements, on the 
boundaries, and we would like to 
determine the internal stresses and 


OVERBURDEN 


COAL SEAM 
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displacements that result. 

A variety of differential equations 
must be solved for specific boundary- 
value problems. There are three com- 
mon techniques to do this—direct 
solution by mathematical analysis, ex- 
perimental methods such as photo- 
elasticity, and approximate solutions 
obtained by numerical methods. With 
the widespread use of computers, nu- 


Figure 1: The geometry of a typical coal mine. 


Figure 2: An illustration of either FE or FD methods for a single 

coal-mine geometry: (a) shows a simple two-tunnel one-pillar problem: (6) displays 
the FE or FD mesh that subdivides the coal pillar and adjacent roof and floor 
rocks into elements. 
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merical techniques have become in- 
creasingly popular, with many stress- 
analysis computer programs now be- 
ing available for microcomputers. In 
general, numerical techniques allow 
stress analysis of complex geometries 
and material response that is beyond 
the scope of the analytical and ex- 
perimental methods. (Reference 2 is 
a good source of information on 
numerical techniques applied to prob- 
lems in the geosciences.) 


RATIONALE FOR A HYBRID 
MODEL 

The coal-mine stress-analysis problem 
in our example requires a numerical 
technique to achieve adequate 
results. Having selected numerical 
techniques in general, you must now 
select a specific numerical model. 
You can choose from distinct catego- 
ries of continuum models: differential 
methods such as the finite-element 
(РЕ) or finite-difference (FD) methods: 
integral methods such as the direct- 
boundary integral-equation method 
(ВІЕМ); or one of the indirect 
methods. fictitious-stress (F5) or dis- 
placement-discontinuity (DD) (see ref- 
erence 3). Each method has specific 
advantages and disadvantages; the 
best choice depends on the charac- 
teristics of the physical problem to be 
modeled. 

With the differential methods. you 
subdivide the region to be modeled 
into elements, or zones, the fineness 
of the mesh depending on the scale 
of the problem and the local accuracy 
required. In contrast. the integral 
methods require that only the boun- 
daries of the region be subdivided. 

You can apply all five of the 
methods mentioned above to the 
coal-mine geometry in our example. 
Figure 2 illustrates the use of either 
the FE or FD methods for a simple 
two-tunnel geometry (figure 2a). п 
figure 2b. the coal pillar and adjacent 
roof and floor rocks have been sub- 
divided into elements. One vertical 
and one horizontal line of symmetry 
have been used in preparing the 
mesh. The FE and FD methods have 
been widely applied to mining geo- 
metries such as this because these 
methods can deal with different rock 
materials within the region, including 


nonlinear or inelastic rock behavior. 
However, there is commonly a prac- 
tical limitation on the number of 
elements allowed by a specific pro- 
gram. so you must set an arbitrary 
limit on the size of the modeled 
region. The differential methods are 
most appropriate for the stress 
analysis of a single tunnel or an ex- 
tensive array of tunnels. 

Figure 3 illustrates application of 
the BIEM method to the two-tunnel 
geometry. The boundary of each ex- 
cavated tunnel is subdivided into 
elements, the number of which 
depends on the computer program 
and the local accuracy required. Figure 
3 shows a typical element size for this 
problem. The lines of symmetry used 
in developing the FE or FD mesh 
could have been used to reduce the 
number of boundary elements. 

The BIEM and FS methods have 
been used to model coal-mine prob- 
lems as well, although not as exten- 
sively as the FE or FD methods. Both 
techniques have the advantage of 
representing an infinite region auto- 
matically: you don't have to place ar- 
bitrary limits on the region modeled. 
However, the BIEM and FS methods 
are normally limited to homogeneous, 
elastic materials. 

You can use the DD method in two 
different modes for the stress analysis 
of a coal-mine layout. First, you can 
use it. as the BIEM and FS methods 
were used, to outline each excavation 
with elements. This approach. how- 
ever, offers no advantage over the 
BIEM or FS methods. Second. you 
can use the DD method in the "seam- 
element" mode. In this mode, you 
use a single DD element to represent 
both the upper and lower surfaces of 
the coal seam (see figure 4). Such an 
approach loses detail within the seam 
pillars because it ignores their height, 
but it allows you to model a large- 
scale mine geometry economically. 
The seam-element mode of DD 
modeling is not appropriate if you 
need detailed knowledge of the 
stresses and displacements within 
pillars. For problems on a larger scale. 
where the relative displacements be- 
tween the upper and lower seam sur- 
faces contro! the stress distribution 
away from the excavation. you can 
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Figure 3; A BIEM representation of the two-tunnel geometry. 
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Figure 4: А DD representation in seam-element mode. A single DD element is used 
for both the upper and lower surfaces of the coal seam. 
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Figure 5: A representation of the hybrid DD/FD model. 


use the seam-element mode and ig- 
nore the thickness of the seam. 
Development of the hybrid model 
arose due to the limitation of the 
seam-element DD approach. Seam 
elements use a rough approximation 
for mine pillars that yields little more 
than the average vertical stress acting 
on the seam. To overcome this limita- 
tion, the DD method, which econom- 
ically represents the rock materials 
away from the seam, was coupled 
with one of the dilferential methods 
used to represent the pillars (see 
figure 5). The coal pillars are sub- 
divided in the same manner as in 
figure 3, and single DD elements are 
used to represent both seam surfaces 
along the entire portion of the seam. 
(The portion of the physical problem 
represented by the FE or FD method 
is not limited to the coal pillar: the FD 
mesh may extend into the roof and 
floor rocks as desired. With the 
hybrid model, the extent of the region 
represented by the differential 
method is smaller for a given prob- 
lem. and the correct boundary con- 


ditions are achieved over the height 
of the pillars. The relative economy of 
the DD seam method is maintained. 
but you can determine detailed pillar- 
stress distributions and incorporate 
inhomogeneous and nonlinear 
material behavior into the FE/FD 
region where such behavior is most 
important and most likely to occur. 

The FD method was selected for 
coupling with DD seam elements to 
create the hybrid model. This choice. 
while somewhat arbitrary was 
primarily based on the relatively sim- 
ple input and small memory needs of 
the FD method. And. although both 
the FE and FD methods can model 
nonlinear material behavior. modifica- 
tions to the FD method to accom- 
modate such behavior are relatively 
simple. 


THE HYBRID COMPUTER 

MODEL 

The DD and FD methods are based 

on the same three governing equa- 

tions common to all boundary-value 
(continued) 
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problems in solid mechanics: the dif- 
ferential equations of motion (based 
on Newton's second law), a constitu- 
tive law that relates strains to stresses, 
and a kinematics law that defines 
strains in terms of displacements. In 
this article we will discuss only two- 
dimensional plane strain problems of 
isotropic, linear elasticity. As a result, 
the governing equations are simpli- 
fied, and a specific constitutive law— 
Hooke' law—is used (see the text box 
"The Governing Equations" on page 
230). Our model of the mining prob- 
lem is called quasi-static: Althougn 
the physica! problem changes with 
time, those changes are sufficiently 
slow that you can neglect inertial ef- 
fects. Nevertheless, for reasons that 
will become apparent, we will use the 
equations of motion (rather than the 
equations of equilibrium! to formulate 
the FD method. The DD method. on 
the other hand. uses the equations of 
equilibrium. At this point, therefore. 
the formulations of the DD and FD 
methods diverge. 


FORMULATION OF 

THE DD MODEL 

Development of the DD model in- 
volves considerable mathematical 
analysis. This analysis yields equa- 
tions for the three stresses and two 
displacements at any point in an 
elastic body due to the influence of 
a DD element located at the origin of 
the coordinate system [see reference 
3. page 81]. Figure 6 illustrates such 
an element: you can think of it as a 
line crack existing in the body. If you 
consider the displacements on the 
top and bottom surfaces of the ele- 
ment. you will find that the displace- 
ments "jump." or are discontinuous, 
across the crack. The values by which 
they jump are called the displacement 
discontinuities and are given the sym- 
bols D, and О, 

The equations for the stresses and 
displacements resulting from a DD 
element with components D, and D, 
are a powerful stress-analysis tool. To 
illustrate, let's develop a simple com- 
puter program (based on only one of 
the stress equations) that provides a 
numerical solution to the problem of 
a pressurized crack in an elastic body. 
From a physical viewpoint, you expect 
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Figure 6: A single DD element of 
length 2 W. such as a line crack in the 
body. 
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Figure 7: А DD representation of a 
pressurized crack divided into М 
boundary elements of uniform length. 2W. 


that a crack will expand or open if it 
is pressurized; the numerical model 
allows you to calculate the shape of 
the crack as a function of the pres- 
sure, the crack length. and the elastic 
properties of the host material. The 
problem of a pressurized crack is 
numerically similar to the coal-seam 
stress-analysis problem, and you can 
easily extend the computer program 
to solve simple seam problems. 

You divide the pressurized crack 
into N boundary elements of uniform 
length 2W (see figure 7], each of 
which has constant, but at this point 
unknown. D, and D, values. From the 
symmetry of the crack in the y direc- 
tion you can conclude that al! D, com- 
ponents are zero. You specify an in- 
ternal pressure P for the crack that 
must be met at the midpoint of each 
boundary element. 

To complete the computer model, 
you select the DD-element stress 
equation that calculates the vertical 
normal stress [о,,) at a point as a func- 
tion of the D, component of the ele- 
ment (see reference 3) You can 
simplify the original equation because 
you require all elements to lie in a 


straight line and have the same 
length. If the elements are numbered 
і through М from left to right. then the 
stress at the ith element as a function 
of the D, component at the jth ele- 
ment is 


{ е ] d 
TW||-») д4)-ір-іІ 


where G and v are the shear modulus 
and Poisson's ratio of the elastic body. 
You must add the influence of all N 
elements to determine the total stress 
at element i, which you require to be 
P: 


> 


ы-Р-Ё АЙ, 


ін 


where: 


ТРЕ. 22-1. 4 
vw(l-v)  4(j-)*-1 


The second of these three equations 
defines a system of N linear algebraic 
equations, where P and the А coeffi- 
cients are known and the D, com- 
ponents are unknown. 

Listing | contains PCRACK.BAS. а 
Microsoft BASIC program that uses 
the above formulation to solve the 
pressurized-crack problem. [Editor's 
nole: PCRACK.BAS is available in source 
code in a variety of formats. See pages 
459-461 for details.| The input data is 
the crack length and pressure, ele- 
ment size, and material properties of 
the elastic body. Lines 1000 to 1210 
give usage notes, define array sizes, 
read model-definition data, and ini- 
tialize constants. Lines 1220 to 1270 
set up the DY(I) and A(1,J) arrays: line 
1250 evaluates the third equation 
above. Note that we have not used an 
array for the crack pressure. P. In the 
pressurized-crack problem, all ele- 
ments have the same pressure P, so 
you don't need an array In the 
coupled DD/FD model, however, each 
element will have a different P and 
therefore must be stored in an array. 

Lines 1290 to 1470 solve the system 
of equations using the Gauss-Seidel 
method with overrelaxation (see ref- 
erence 4). The Gauss-Seidel method 
is an iterative technique for solving 
systems of equations in which suc- 
cessively better estimates for the 

(continued) 
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Listing 1: PCRACK.BAS. a Microsoft BASIC program using the DD method to solve the pressurized-crack problem. | 


1010 
1620 
1038 
1040 
1050 
1060 
1070 
1080 

| 1998 
1100 
1110 
1120 
1130 

| 1140 
1150 
1160 
1176 
1180 
1198 
1200 

| 1210 
1220 
1230 
1240 

| 1250 
1260 

| 1270 
1280 
1290 

| 1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 

1500 


1000 


1518 
1520 
1536 
| 1540 
E- 
| 1 560 
| 1570 
1580 
1590 
| 1608 
| 1619 
| 1620 


REM ----------------------------------- 


REM PROGRAM PCRACK 
КЕМ ----------------------------------- 
КЕМ PROGRAM USAGE NOTES 
REM (1) USE CONSISTENT PHYSICAL UNITS 
REM 2) NUMBER OF ELEMENTS <= 50 
НЕМ --------------------------------- — 
DEFINT I-N 
OPTION ВАЗЕ 1 
DIM A(38,30) ,DY(3e) 
REM -----7-7-7------7-------------------- READ BASIC MODEL PARAMETERS 
INPUT "CRACK PRESSURE, CRACK LENGTH, NUMBER OF ELEMENTS";P,CL,N 
W-CL/(21sN) 
INPUT "MATERIAL PROPERTIES ~ G,PR";G,PR 
NEM ------------------------------------- 
PI-3.14159 
СОМ=-С/ (PI»Ws(11-PR)) 
REM --------------------------- GAUSS-SEIDEL ITERATION PARAMETERS 
TOL- .00001 
I TMAX=24N 
OMEGA21.3 
REM -------------------- INITIALIZE DY AND COMPUTE A MATRIX 
FOR I-1 TO N 

рү(1)=0! 

FOR Ј=1 TO N 

ACI, J)=CON/(410(J-1)*2 - 11) 
J 


SET CONSTANTS 


REM -------------- SOLVE EQUATIONS BY GAUSS-SEIDEL ITERATION 
FOR NUM = 1 TO ITMAX 
ERRMAX-0! 
FOR Ix1 TO N 
TEMP=@! 
FOR J=1 ТОМ 
ТЕМРаТЕМР+А (І, J )&DY (J) 
NEXT J 
ТЕМР-(Р-ТЕМР)/А(1,1) 
DY(I)=DY(I )+OMEGA*TEMP 
ERRI=ABS(TEMP ) 
IF ERRI > ERRMAX THEN ERRMAX=ERRI 
NEXT I 
IF ERRMAX <= TOL THEN GOTO 1460 


PRINT USING" ITERATION, MAXIMUM ITERATE fj ў. #8888" : МОМ; ERRMAX 


NEXT NUM 


PRINT "ITERATION PROCESS DID NOT CONVERGE AFTER"; ІТМАХ;" ITERATIONS!“ 


STOP 
REM ----------------------------- ———---------- PRINT RESULTS 
PRINT "ELEM CRACK OPENING CRACK OPENING COMPUTED STRESS" 
PRINT " (NUMERICAL) — (ANALYTICAL)" 
DELB2CL /N 
Xe-(CL«DELB)/21 
B=CL /2 
CONz2!x*(11-PR)sP*B/G 
FOR I = 1 TOWN 
SIGYY=0! 
FOR J = 1 TON 
SIGYYsSIGYY4A(I,J)»DY(J) 
NEXT J 
Х=Х+0ЕТВ 
DD«sCON«SQR( 11-(X^2/B^2)) 


PRINT USING" ff Нн Ж НИНЖЫҒІБҮ(І): ОО: 5ІСҮҮ 


МЕХТ І 
END 


———s——v——D—s——Xrm——————P—Á————— msá—Á——Y'L—nÓÁ—'—r—"w—o—n— 
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unknowns are calculated. In the pres- 
surized-crack problem. we could have 
used a direct method of solution, 
such as Gaussian elimination. How- 
ever, the iterative Gauss-Seidel pro- 
cedure is important to the coupled 
DD/FD model, and we have chosen it 
here to illustrate its use. The boundary 
condition P is applied in line 1360. 
and the new DY(I) estimate is calcu- 
lated in line 1370. 
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In the coupled model. the P values 
for each element may change from 
step to step. With a direct method of 
solution such as Gaussian elimination, 
you would have to solve the equa- 
tions from scratch each time a P value 
changed. However, the Gauss-Seidel 
method allows the P value for each 
element to change (see line 1360). 
The DY(l) values from the previous 
solution are good estimates for the 
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new solution if the changes in P are 
small, so you need relatively few itera- 
tions to achieve a new solution. 

Lines 1480 through 1620 print, for 
each element, the computed value of 
DY, the analytic solution for the dis- 
placement discontinuity (obtained 
from a well-known formula), and the 
stress computed from the second 
equation. (The last quantity provides 
a check on the accuracy of the numer- 
ical solution. because the stress at 
each element should be equal to P.) 
We recommend that you run the pro- 
gram for different numbers of ele- 
ments to determine when you achieve 
adequate agreement with the analytic 
solution. 


FORMULATION OF 

THE FD MODEL 

The FD model. in this case. has closer 
ties to the physical problem and the 
governing equations than does the 
DD model. You apply the equations, 
with little modification, directly to a 
mesh of zones and grid points estab- 
lished in the body to be modeled. An 
explicit. or "time-marching; solution 
scheme is used. although the time 
variable has no relevance in the final 
solution to the problem. 

Figure 8a illustrates a portion of a 
typical FD mesh that consists of ar- 
bitrary quadrilaterals (zones) with a 
grid point at each zone corner. 
Stresses are associated with the cen- 
troids of zones, while displacements, 
velocities, and accelerations are as- 
sociated with grid points. The elastic 
properties of the body are assigned 
to zones, but the mass of the body 
is assumed to be concentrated at the 
grid points. 

Both the differential! equations of 
motion and the definitions of strains 
in terms of displacements contain par- 
tial derivatives. Although there are no 
functions to differentiate, there are 
function values (stresses, strains, and 
displacements) at the zone centroids 
and grid points. You can estimate a 
partial derivative by summing, for 


each side of a polygon, the average 


function value times geometric prop- 


erties of the polygon side. Using this 
approximation. all partial derivatives 


in the governing equations are re- 
(continued) 
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own alternate character set, 
Spectra will support those, too. 


More colorful features. 


Each Spectra EGA comes fully 
equipped with a parallel printer 
port, light pen interface and 
256K RAM on the single board. 
This is especially good news 
because a full 256K RAM is 
needed to run most popular 
graphics software effectively. 


One thrilling price. 


Perhaps the best news is 
Spectra's price. 

Upon first glance you may find 
that the Spectra ЕСА and the 
IBM ЕСА seem то be very 
closely priced. But look again. 
Because the standard IBM EGA 
only comes with 64K RAM, 
whereas Spectra EGA comes 
with a full 256K. 


Now, you may purchase the ex- 
tra memory board you'll need 
from IBM at an additional cost 
of about 70-80 percent. Or you 
can buy Spectra EGA from 
Genoa...and rediscover the 
thrill of a bargain. 


Spectra Enhanced Graphics Adapter 


To find out more about 
Spectra, or a qualified Genoa 
distributor near you, call 
408-945-9720. Or write to 
Genoa Systems Corporation, 
73 E. Trimble Road, San Jose, 
CA 95131. 


Spectra EGA from Genoa. 
Evolution in color graphics. 
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placed by sums of stress or displace- 
ment values times the geometric 
properties of the FD mesh. 

The calculation sequence consists 
of repeatedly applying the governing 
equations while updating the stress 
and displacement components of the 
mesh after each calculation. Each 
iteration begins by applying the equa- 
tion of motion. The sequence as- 
sumes that you will use sufficiently 
small time steps so that the stresses 
remain constant during this portion of 
the calculation. For each grid point. 
stresses from adjacent zones are 
summed to determine the out-of- 
balance forces, which cause the grid 
point to accelerate according to its 
mass (Newton's second law). The ac- 


STRESSES, STRAINS, 
ANO ELASTIC PROP- 
ERTIES ASSOCIATED 


WITH ZONES 


STRESS ANALYSIS 


celeration is integrated twice in time 
to achieve first, the new grid-point 
velocity (by multiplying by the time 
step), and then. the new displace- 
ment. Next. you assume that all veloc- 
ities and displacements are constant, 
and, using the definition of strain in 
terms of displacement, calculate new 
strains for each zone. Finally, the 
strains are used, via the constitutive 
law, to calculate new stresses. The en- 
tire calculation process then repeats, 
starting with the equations of motion. 

Figure 8b illustrates this FD calcula- 
tion sequence. Due to the nature of 
the algorithm, the equations-of- 
motion calculations for the grid points 
are entirely independent of the strain- 
and-constitutive-law calculations for 


GRID жм 


DISPLACEMENTS, VELOCITIES, 
ACCELERATIONS, AND MASS ARE 
ASSOCIATED WITH GRID POINTS 


EQUATIONS OF MOTION 


STRESSES KNOWN AND CONSTANT 
EQUATIONS APPLIED « ACCELERATIONS 
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CONSTITUTIVE LAWS 
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VELOCITIES > STRAIN INCREMENTS 
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STRESS INCREMENTS+NEW STRESSES 


Figure 8: Details of the FD method: (a) shows a portion of a typical FD mesh 
consisting of arbitrary zones with a grid point at each corner: (b) illustrates the FD 


calculation sequence. 
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Figure 9: Coupling options for the hybrid DD/FD model. 
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the zones. Boundary conditions are 
applied either during the equations- 
of-motion calculation (if displacement 
conditions are specified) or during the 
constitutive-law calculation (jf stress 
conditions are specified). This inde- 
pendence of the two phases of the FD 
calculation is important to the FD-to- 
DD linkage. 

Other calculations also occur dur- 
ing each cycle. The grid-point veloci- 
ties must be damped to remove 
mechanical energy from the system 
so that a quasi-static solution is 
achieved. And the mesh geometry 
must be periodically updated if the 
grid-point displacements are suffi- 
ciently large to cause significant 
changes in the geometric properties 
of the mesh. 


COUPLING THE MODELS 

As shown in figure 5. the hybrid 
DD/FD model is achieved by linking 
an FD model of a pillar region be- 
tween the surfaces of a seam 
modeled by DD elements. At the con- 
tacts between the two regions, you 
must ensure that the stresses and dis- 
placements are continuous, as they 
are in the physical problem. This con- 
tinuity requirement provides boun- 
dary conditions for both constituent 
parts of the hybrid model. 

Because both the DD and the FD 
models use iterative methods of solu- 
tion, it is relatively easy to couple 
them. You use the results from an 
iteration of the DD model as boun- 
dary conditions for the FD model. 
Iteration of the FD model then pro- 
vides boundary conditions for the DD 
model, and so on. There are two alter- 
natives for the linking procedure, both 
illustrated in figure 9. 

With the first option. the DD mode! 
cycles through one or more iterations 
of the Gauss-Seidel solution pro- 
cedure yielding new displacement- 
discontinuity components for each 
element. These DD components are 
converted to displacements and ap- 
plied as boundary conditions to the 
FD model grid points that are linked 
to DD elements. The FD calculation 
procedure executes one or more 
cycles causing deformation of the 
mesh and new stresses in each of the 

(continued) 
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zones. The stresses in the zones ad- 
jacent to the DD seam surfaces are 
converted to the form needed by the 
DD model and used as new boundary 
conditions—new P values in analogy 
to the pressurized-crack program. The 
DD model then cycles through one or 
more Gauss-Seidel iterations to start 
the overall procedure again. With this 
approach, the DD mode! provides dis- 
placement boundary conditions to 
the FD model, which in turn provides 
stress boundary conditions to the DD 
model. 

With the second option, you need 
a different formulation of the DD 
model. one in which the displace- 
ment-discontinuity components are 
the known quantities, and the stress 
conditions at each element are the 
unknowns. Each iteration of the 
Gauss-Seidel procedure yields new 
estimates of each element's stress 
components, which are applied to the 
DD seam surfaces. Again, one or 
more cycles through the FD solution 
procedure are performed causing 
deformation of the mesh and new dis- 
placements at each of the grid points. 
The displacements at grid points 
linked to DD elements are used as 
boundary conditions for the DD 
model, and one or more Gauss-Seidel 
iterations are performed again. With 
this approach option. the DD model 
provides stress boundary conditions 
to the FD model. which in turn pro- 
vides displacement boundary condi- 
tions to the DD model, 

We have chosen the first option. 
with the DD mode! providing dis- 
placement boundary conditions, and 
the FD model returning stress boun- 
dary conditions because it uses the 
common "seam-element" formulation 
of the DD model. However, applying 
displacement boundary conditions to 
the FD model (as we have formulated 
it) leads to numerical problems in 
some instances. It is possible to sub- 
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tract out the errors by performing cor- 
rection calculations every several 
cycles through the FD sequence. 


А HYBRID MODEL EXAMPLE 

Let's return to the coal-mine-seam ex- 
ample and apply the hybrid DD/FD 
model to a real problem. We will 
model the simple twotunnel, one- 
pillar geometry of figure 2a, with the 
pillar represented by an FD mesh. 
Figure 5 illustrates how the seam sur- 
faces and pillar were subdivided into 
DD elements and FD zones. There 
were 72 DD elements placed along 
the seam surfaces, and the pillar was 
divided into a 6 by 12 FD grid. Al- 
though the problem is symmetric 
about the vertical centerline of the 
pillar. the ful] problem was modeled. 
Note that the seam elements are ex- 
tended past the tunnels on each side: 
enough elements must be provided 
so that the last element on each side 
has nearly zero closure (relative move- 
ment between the top and bottom 
of the seam) in the final solution. 
Standard DD seam elements have 
been used to represent the unmined 
portions of the seam outside the 
tunnels. 

Figure 10 shows the results of the 
DD/FD calculation, a plot of the 
DD/FD mesh showing the deformed 
shape of the pillar and seam. The 
deformations have been enlarged to 
accentuate the deformed shape. The 
greatest deformation occurs in the 
tunnels, where the seam surfaces 
have undergone significant closure. 
Note also that the pillar has com- 
pressed vertically and, due to the 
Poisson effect, expanded laterally. 

The results shown in figure 10 in- 
dicate that the coupled DD/FD model 
gives detailed information within the 
pillar, as desired. while automatically 
incorporating the elastic response of 
the surrounding rock mass. The 
model exploits the advantages of 


both the DD and FD methods, without 
the drawbacks of either. 


SUMMARY 

The stress analysis of the geometries 
found in underground mining engi- 
neering is a relatively narrow applica- 
tion, but the nature of the problem 
that led us to develop the hybrid com- 
puter model is common to other dis- 
ciplines in the physical sciences. 
Hybrid boundary-elementfinite-ele- 
ment programs are reported in the 
technical literature of mechanical 
engineering, rock mechanics, soil 
mechanics, and groundwater me- 
chanics. 

Our technique is unique in that it 
uses one of the indirect boundary-ele- 
ment methods coupled with an ex- 
plicit differential method. This ap- 
proach offers particular advantages in 
some phases of this problem. par- 
ticularly the seam-element represen- 
tation of the DD method. 

The coupled DD/FD computer pro- 
gram is relatively small and quick to 
run, if you restrict problems to a 
single, planar seam divided into ее- 
ments of uniform size. One version of 
the coupled program. written in FOR- 
TRAN and incorporating all the fea- 
tures described in this article, fits easi- 
ly into the 95K bytes of available RAM 
on a 128K-byte CP/M-86 system. This 
microcomputer version of the pro- 
gram allows 200 DD elements and 
200 FD zones. Problems such as the 
example above run in under an hour 
on this system with no 8087 chip. Sig- 
nificantly larger problems run much 
faster on the newer microcomputers. 

The real payoff of the coupled 
model occurs in problems more corn- 
plex than our example. specifically 
two- and three-dimensional problems 
in which rock failure occurs. Solving 
two-dimensional, nonlinear problems 
using FE techniques alone typically 

(continued) 


Figure 10: A plot of the results of the hybrid DD/FD model. 


228 BYTE = JULY 1986 


Klone ro 


The Closer You Look, the Better We Look! 


4995 


Там ftro 


FEATURING | 


ононанд аскада Communications ^ 


MIRROR is the mirror image of Crosstalk XV1V3.6, the industry standard in data communications software for small business computers. MIRROR's design 
close Иесіз Crosstalk XVI's menus, commands and features. In fact, if you have used Crosstalk ХМ Боге, you will feel right; at home with MIRROR., The 
m you will not find reflected in MIRROR is Crosstalk ХИ $195.00 price. Because we control the reflection, MIRROR costs only $549 95 

foU: are new to data communications. it makes sense to go with the т standard in data communications software, bul why pay the industry stondordg 


price. MIRROR lets you have the industry standard ot 1/4 the price. If you or your company have already standardized on Crosstalk XVI, then consider MIRROR 


for future purchoses ond upgrades, you'll realize significant savings, without sacrificing on quality standardization or features, 


For New Users, 
MIRROR Provides: 

» Menu/Command Driven 

* Complete Crosstalk XVI 
V3.6 Compatibility 

« New User Script File (Ena- 
bles you to sign-on to your 
favorite online service in 
minutes) 

* Ayto-dial/Auto-answer 

“ Alphabetized Help-Com- 
mond Summary 

* Money Saving Offers From 
Online Information Ser- 
vices 


THE RIGHT DATA COMMUNICATIONS 
CHOICE FOR ANY USER! 


For Experienced Data Communications 
Users, MIRROR Provides: 
Complete Background Operation (concur- 

rent operation/memory resident) 
Programmable Script/Command Language 
(Crosstalk ХМ V3.5 compatible with exten- 
sions] 

Extended Error-checking Protocol Support 
(XMODEM-single, XMODEM-mullti-file, Cross- 
talk HAYES and KERMIT) 

Integrated Wordstar-like Text Editor 

Multiple Terminal Emulations (МТ-100/52, IBM 
3101 Televideo 912С/920/925, ТІ 940, ADDS 
Viewpoint, ADM-3A) 

Enhanced Individualized Password Protec- 
tion 


1210 Eas! Pork Avenue 
lalonmassee. Fonda 32301 
For infcymaotion Cot 
1-904-A78-8564 

ИХ 67142780 KLON 


$49.95 


Ste Doran Аракс 
60 Doy Money bock Gooaronipe 
МОЕ Copy Pretectosd 


fo Order Сай а ү» 


лїї! 


Cualliorma 


$49.95, pius $5.00 postage/handling 
[58.00 for COD orders) ea. 

Florida residents must odd 5% sales tax 
Overseas orders: Add $18.00 for shipping. 


атн eae ЧЕН mea ойы CONT AJ ағы Coed gad requires 9-008 3 8 
LINT LITE 

Lau; IMITILL ГЕГИ РО СЕИ ee Diin LI 
Саграт NM ID ЕНІ а В EIL TEIL 
БИ a а терена UmBgemqu e! mapsp elrsrrlosmquise: Éonquig beg | eee ің 
a cagisiarxem tier ges mi и 


E4STRIBUTED IN CANADA BY: 
Scyogudy Software Distributors 
121 Avenue Rood. Suite 202 
Toronto, Ontario, MSR 2653 


Рт (415) 923-1500 inquiry 316 


Inquiry 41 for End-Users. 
inquiry 42 for DEALERS ONLY. 


"% 
CC (59 


Blaise Computing provides a broad range of pro- 

rools for Pascal and C programmers, 
with libraries designed for serious software 
development. You get carefully crafted code 
that can be easily modified to grow with your 
changing needs. Our packages are shipped com- 
plete with ка жа manuals, sample pro- 
grams and source code. 


C TOOLS PLU 


$175.00 

NEW! Full spectrum of general-purpose utility 
functions; windows that can be stacked, re- 
moved, and accept user input; interrupt serv- 
ice routines for resident applications; screen 
handling including EGA 43-line text mode sup- 
port and direct screen access; string functions; 
and DOS file "нелер 


Р nm 
м 
"E Яа 


; 175.00 
Expanded string and screen handling; graphics 
routines; easy creation of program interfaces; 
memory management; general program con- 
trol; and DOS file УрО. 


$275. 00 | 
Complete screen management; paint data entry 
screens; screens can be managed by your appli- 


cation program; block mode data entry or el 


by-field PEN, т Cor ges 


31 175. 00 
Full featured asynchronous communications 
rary providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; baud rates up to 9600; modem 
control and XMODEM file transfer. Specify C or 


IBM/MS-Pascal. 


3 POWER TOOLS PLUS 
$99.95 


NEW! Expanded string support; extended 
screen and window management including EGA 
support; pop-up menus; memory management; 
execute any program from within Turbo Pascal; 
interrupt service routine support allowing you 
to write memory resident programs; schedul- 
able intervention code. 


$99. 95 
Complete asynchronous communications 
library providing interrupt driven support for 
the COM ports; ИО buffers up to 64K; ХОМ/ 
XOFF protocol; and baud rates up to 9600. 


$49.95 
NEW! Text formatter written especially For pro- 
grammers; flexible printer control; user-defined 
variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 


95.00 
Program chaining executive. Chain one pro- 
gram from another even if the programs are in 
different languages. Shared data areas can be 
specified. 


ORDER TOLL-FREE 800-227-8087! 


BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley. CA 94710 (415) 540-5441 


STRESS ANALYSIS 


THE GOVERNING EQUATIONS 


he governing equations for two- 
dimensional isotropic plane-strain 
problems in linear elasticity fall into 
three groups: equations of motion 
based on Newton's second law, defini- 


Equations of motion: 


tion of the strain components in terms 
of displacements, and Hooke's law. The 
following sets of equations adopt the 
solid-mechanics sign convention with 
tensile stresses taken as positive. 
fy an 1 { — + ди, 

2 у ё 


Hooke's law: 


а = 20, + — lên + Ep) 
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4 (+, 
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Uno xi lén + 64) 
E ]-2» ш. 


оу = 2G е, 


stress components 
body-force components (gravity) 


mass 
displacements 


strain components 
elastic constants: shear modulus, Poisson's 


ratio 
accelerations 


= mathematical notation indicating 


partial derivatives 


requires much greater computer 
resources than problems in which the 
rock remains elastic, because you 
need a more extensive mesh, you 
must follow the excavation sequence 
closely, and the calculation sequence 
is more complex. Іп contrast, our 
hybrid model solves such two-dimen- 
sional problems with only slightly 
more computer run time than the 
elastic version. Work is currently 
under way to expand the model to 
three dimensions and to include non- 
linear material response in the FD 
region. № 


ACKNOWLEDGMENT 
Lee Petersen's research in hybrid com- 
puter models is supported by a fellowship 


from the United States Bureau of Mines 
Mineral Institutes Program, Title ІШ, Office 
of Surface Mining. This program is ad- 
ministered at the University of Minnesota 
through the Minera! Resources Research 
Center. 


REFERENCES 

|. Brady. B. G. Н. and E. T. Brown. Rock 
Mechanics for Underground Mining. London: 
George Allen and Unwin, 1985. 

2. Desai, C. S. and |, T. Christian, Numerical 
Methods in Geotechnical Engineering. New York: 
McGraw-Hill, 1977. 

3. Crouch, 5. L., and А, M. Starfield, Boun- 
dary Element Methods in Solid Mechanics. 
London: George Allen and Unwin, 1983. 
4. Carnahan, В. Н. A. Luther. and j. О. 
Wilkes. Applied Numerical Methods. New York: 
Wiley, 1969, 


С NEW!IFROM | 
BLAISE 
_ СОМРОТІМС 


Today's programmers 
need more than yes- 
terday's tools. Re- 
quirements such as 
removable windows 
and 'sidekickable" 
pop-up utilities 
are changing 
the face of pro- 
gram design. 
You need to fil- 
ter interrupts so 
that other resi- 
dent programs 
still work. You 
need the ability to switch between 
multiple display pages and monitors. 
Today’s technical demands are almost 
endless, but C TOOLS PLUS gives you 
what you need. 


SOLID LIBRARY SUPPORT 


Blaise Computing offers you solid li- 
brary support that can meet all your 
demands and more. C TOOLS PLUS 
embodies the full spectrum of general- 
purpose utility functions that are criti- 
cal to today’s applications. 


Here’s just part of the PLUS 
in C TOOLS PLUS: 

Ф C TOOLS and C TOOLS 2 compatibil- 
ity —two packages that receive rave 
reviews for quality, organization, usa- 
bility and documentation. 

Ф FULLSOURCE CODE 


inquiry 43 for End-Users. Inquiry 44 for DEALERS ONLY. 


C Tools Plus 


For The Programmer 


Whose Alphabet 


Begins & Ends 
With "C" 


è WINDOWS that are stackable, re- 
movable, that support word wrap and 
that can accept user input. 

% INTERRUPT SERVICE ROUTINE 
support for truly flexible, robust and 
polite resident applications. 

Ф MULTIPLE monitor and display 
support, including EGA 43-line mode. 

Ф FAST DIRECT VIDEO ACCESS for 
efficiency that will not constrain good 
program design. 


Ф DOCUMENTATION, TECHNICAL 


Also Available Are: 

C VIEW MANAGER — 
A kit for building data 
entry screens and menus. 
Begin by designing on- 
screen what the operator 
will see; call upon our 
library functions from 
your program to display 
the screens and retrieve 
the data. Just $275, in- 
cluding all library 
source code. 

C ASYNCH MAN- 
AGER — provides 
the crucial core 
of hardware in- 
terrupt support 
needed to build 
applications that 
communicate. И 
also includes the “XMODEM" file-transfer 
protocol and support for Hayes-compatible 
modems. All source code is included for $175. 
С TOOLS & С TOOLS 2— ап indispensable 
combination still available at a low price of 
$175, including all source code. See re- 
view in PC Tech Journal, 6/85. 


BLAISE COMPUTING INC. 


24460 Minih Street, Suite М8 Berkeley, СА 94710 1415) 540-5441 


ORDER TOLL-FREE 800-227-8087! 


SUPPORT and attention Lene oeat ендй S5 йине 

to detail that have distin- {7 па me the PLUS заб, 

guished Blaise Computing 1 C TOO PLUSS for E edera! Express | ——— 
products over the years. srders add $10 phone: | — | 

C TOOLS PLUS supports \ Name: Zi -- 
the Microsoft (and ІВМ) ing Address: States 
3.00 and Lattice 3.00 C \ Y | —— Жы 


^l 
м 
UHH | STYLE су 
FOHM LENGTH | Ee E a 5 | 


no other printer 15 th 


Add up everything that's up front: 

No other letter-quality printer is this easy this fast 
and this good—all three at once! If you thought that was 
impossible, you were right...up until Star created the new 
NB-I5! 

It makes everything so easy for you. Because every- 
thing’s where you want it. Right at your fingertips. Up front. 
On the front panel. 

And we mean everything: You can select from 3 font 
Styles, 4 print pitches, 2 print modes, and 8 form lengths— 
19 functions in all. And you can choose additional font 
cartridges, too 

There's also an exclusive software override. Full 
software compatibility. 

And IBM* PC compatibility of course. 

Both tractor and single sheet feeds are standard. And 
there are optional automatic sheet feeders, single and dual 
bin. With button-control paper alignment right up front, too. 


(BM is a registered iradexmark of International Business Machines, inc. 
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Best of ali, the МВ-15 gives you all this with 24-wire 
quality printing All at top speeds of 300 cps draft and a full 
100 cps with true letter quality. 

Plus a 16K buffer That's all the memory you could 
hope for. 

The all-new МВ-15 business printer The newest and 
brightest Star has just come out at a dealer near you. 

And it's already out in front! 
In front with The new 
quality up front. Star NB-15 


аи 
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Even the best of personal computers 
can have a bad day. Blackouts happen. 
Usually at the worst possible time. 

But power interruptions don't need to 
be business interruptions. And lost power 
shouldn't result in lost data. Not with the 
POWERMAKER' Micro UPS from Topaz. 

Designed specifically for hard disc and 


critical-use business systems, Powermaker 


Micro UPS ensures a continuous supply 
of smooth sine wave power even during 


| © 
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NOTHING DOWN. 


a total blackout. 

And there's more. Powermaker Micro 
UPS also removes spikes and other 
error-producing transients from incoming 
power, protecting your PC's sensitive 
circuitry. 

So, if your PC needs a little help once 
in a while, give it Powermaker Micro UPS 
protection. For nothing down. Call us 
today at (619) 279-0831, or contact your 


local Square D distributor. 


® 
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ENGINEERS TOOLBOX 


A MATERIAL 
SELECTION 
PROGRAM 


BY BROTHER TOM SAWYER AND MICHAEL PECHT 


You can weight options and do "what if" searches 


MSP IS A microcomputer-based. 
public domain, material selection pro- 
gram that aids an engineer in design- 
ing a product by providing an easy 
method of finding the proper mate- 
rials for its construction. MSP searches 
a database and produces a ranked list 
of materials based on weighted 
search criteria. [Editors note: MSP. PAS. 
SRCHFOR.PAS, and WTRANK.PAS are 
available in Turbo Pascal source code in a 
variety of formats. See pages 459—401 for 
full details.] 


А DIFFICULT DECISION 

The choice of materials to be used in 
the construction of an engineering 
product generally depends on four 
broad material categories: function, 
appearance, manufacture, and cost. 
Each of these can be divided into sub- 
categories, or attributes. The function 
of a product places certain constraints 
on the materials that compose it. 
They must withstand its stresses. de- 
formations, environmental conditions, 
and possible misuses. In addition. 
reliability and safety conditions must 
be satisfied. The appearance or quali- 
ty of the product relates not only to 


its polishability. paintability. and tex- 
ture, but also to its corrosion 
resistance. fading properties, and 
smell. Manufacturing methods deter- 
mine how the product material will be 
formed into the desired shape (e.g. 
molding, extrusion, machining) while 
meeting the tolerances imposed by 
the designer. Cost includes the price 
of the raw material. the cost of form- 
ing the material into the product, and 
other costs, such as welding or 
hardening. which are directly related 
to the material's characteristics. 
Material selection is usually a dif- 
ficult decision task for three primary 
reasons. First, you must examine a 
large amount of data. For metals 
alone, more than 100.000 materials 
with over 80 attributes {fundamental 
properties) can be identified. The ad- 
dition of plastics, ceramics. and com- 
posites increases this list consider- 
ably. Second. data originates from a 
diversity of disciplines. including elec- 
trical, chemical, mechanical. and civil 
engineering, as well as the human- 
factors and economics areas. A com- 
plete spectrum of attribute data for a 
particular material rarely resides in a 


single reference book. and some data 
may not exist at all. Third. every 
material possesses a combination of 
often conflicting attributes. For exam- 
ple. a high-strength material is typical- 
ly more difficult to machine and more 
costly than one of lesser strength. 
Finding a material that satisfies a 
variety of such requirements is a very 
time-consuming task. 

Often an engineer will choose a 
proven material because there isn't 
time to consider alternatives. The 
computer can help to overcome this 
difficulty because it can search a data- 

(continued) 
Brother Tom Sawyer, CSC, is a Holy Cross 
Brother who teaches computer programming 
at Bishop McNamara High School (6800 
Marlboro Pike, Forestville. MD 20747}. He 
has a BS. in chemistry from the University 
of Notre Dame and an M.A. in chemistry 
education from the University of Maryland. 

Michael Pecht is an assistant professor in 
the Mechanical Engineering Department 
(University of Maryland, College Park. MD 
20742). He has an М5. in electrical and 
computer engineering and a Ph.D. in engineer- 
ing mechanics from the University of Wiscon- 
sin at Madison. 
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base and compare properties more 
quickly than we can. This is especial- 
ly true if the list of materials is large 
or if you want a material that meets 
a number of criteria at the same time 
(eg. hardness, weldability tensile 
strength, machinability, and availabil- 
ity). 


THE PROGRAMMING MODEL 
MSP looks through a data table for 
materials that meet certain criteria. 
First it looks for materials that are 
within a desired range of values. For 
example, if the material must have 
good machinability, all of the “good. 
very good, and best” materials are 
selected from the list. For numerical 
data, typically only the one or two 
most significant digits are examined 
to select a group of likely candidates. 
You then examine that group of mate- 
rials for other desired properties (in 
any order) and generate a new list. 
This process continues until a few 
materials emerge. Finally. you can 
establish varying degrees of impor- 
tance for the desired properties. For 
example, if cost is critical, you should 
give it more weight in the selection 
process than other properties. 

MSP has the following character- 
istics: 


® You can search for discrete values 
or values in a given range. 

е You can assign a relative impor- 
tance to each desired attribute. 

€ |t handles descriptive as well as 
numerical data. 

e Selected materials are ranked ac- 
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cording to the search criteria. 

e |t works with multiple. dissimilar 
databases. 

е it does not require the use of 
special languages or codes. 

e |t records the search criteria you 
impose. 

e [t runs on a microcomputer with a 
single floppy disk. 


MSP was developed jointly by a pro- 
grammer and an engineer. Both 
Turbo and UCSD versions of Pascal 
met our requirements, but we finally 
chose Turbo because it compiles into 
native code and thus requires no sys- 
tem files in order to run. 

The most immediate programming 
problem encountered was the variety 
of data types used for engineering 
materials. There are numerical types 
like strength and hardness, descriptive 
types like weldability and machinabili- 
ty, and discrete types such as whether 
the material class is aluminum. steel. 
or cobalt. Pascal's RECORD type 
allows you to put these into a single 
structure but requires that you declare 
the structure beforehand. The use of 
a strongly typed language like Pascal 
led us to store the data descriptors 
and categories as strings of characters 
to serve only as menu labels. The ac- 
tual value of a given descriptor comes 
from its position in the qualifier list; 
that is, data is stored apart from the 
descriptors as a scalar, or ordinal, 
type. 

For example, assume that a material 
has a hardness of 142 on the Brinell 
scale and you want to put that data 


Table 1: Typical menus showing the different types of data that can be entered 
into MSP. Column a shows the Hardness menu. column Ё the Machinability 
menu, and column c the Metal's Class menu. | 


(а) Hardness (Brinell) (b) Machinabilily (с Metals Class 
(numerical continuum) (descriptive continuum) (discrete values) 
А 0- 59 А: poor A: alloy 
В; BO - 119 B. fair B: aluminum 
С: 120 - 179 C: good С: carbon 
D: 180 — 239 О: very good D: cast iron 
E: 240 ~ 299 Е: best E: cobalt 
Е: 300 — 359 Е: copper 
G: 360 - 419 G: nickel 
Н: 420 - 479 Н: stainless 
1: 480 - 539 I: misc. 
J: 540 - 600 
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in its data record. The Hardness menu 
categories are character strings that 
are displayed as in table 1. You enter 
the letter C. which is then translated 
into a scalar matching that letter's 
position in the menu. The program 
then places the scalar into the mate- 
rial's data record. During a search, you 
select all materials with a hardness in 
the range 120 through 179 by press- 
ing the letter C. The actual value 142 
is not in the database because the 
program "sees" only scalar values that 
correspond to the string descriptors 
in the menu. 

The decision to reduce numerical 
data to ranges of values is consistent 
with our intent to reduce the number 
of acceptable materials to a manage- 
able size. It is a trade-off that pro- 
duces some desirable results. The first 
is a compact database. An array of 32 
scalars (one for each attribute), each 
able to differentiate 16 categories, oc- 
cupies only 32 bytes of storage. Com- 
pact data files mean faster search 
times, especial when accessing a 
floppy disk drive. Second. you can 
create any type of data category, pro- 
viding a truly customized database. 
Third, data entry and searching are 
accomplished by entering single let- 
ters. You don't need to learn any 
special codes or procedural lan- 
guages. The loss of numerical values 
and thus the inability of the program 
to calculate derived categories was 
outweighed by the advantages of 
compact data, fast searching, and 
ease of use. 


DATA STRUCTURES 

Attributes and Qualifiers. Attributes 
are the properties such as hardness, 
tensile strength, cost, and machinabili- 
ty that differentiate materials. 
Qualifiers are the subdivisions of a 
particular attribute. For example. you 
can subdivide the cost attribute into 
the qualifiers very low, low, average. 
high, and very high. A qualifier for 
hardness could be 120 through 179 
or above 600. 

The descriptors for each attribute 
and its corresponding qualifiers are 
stored in a record that has the struc- 
ture shown in listing 1. The numbers 
of attributes [0..31] and qualifiers 

|continued) 
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The one ope ae ai lay 
that won't box you in. 


The Sony LDP-2000. The one and only 
videodisc player with the total flexibility you ve 
been looking for. All other videodisc players limit 
your ability to expand. What you see is what you 
get. But the Sony LDP-2000 is amazingly 
expandable. 

The LDP-2000 is the foundation of the Sony 
Intelligent Video™ System. It enables you to 
choose from five configurations to fit your applica- 
tion. And when your needs change, simply add the 
boards you need internally. The footprint always 
stays the same. 

The LDP-2000 will work with any computer. It 
has two external interfaces: an RS-232C and an 
optional IEEE-488 parallel interface for high-speed 
digital data transmission. It can also control up to 14 
players through one communication bus. 

You can take the LDP-2000 anywhere with 
conhdence because of its Automatic Optical Block 


© 1986 Sony Corporation of America. Sony and Intelligent Video are wadomarks of Sony 
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Lock—turn off the power and the optical block 
locks, eliminating potential damage in shipment. 

Then theres the Still Frame Audio capability 
for over 15 hours of compressed digital audio per 
videodisc side. The LDP-2000 also decodes up to 
2] megabytes of digital data from the videodisc, 
making it a data disk and videodisc in one. 

And the LDP-20005 access speed is really 
— M under 15 seconds from frame | to frame 

Of course, the LDP-2000 is an integral part of 
the Sony View System, the only totally integrated 
intelligent video system. 

But if all you need now is a videodisc player, 
remember Sonys i5 the only one that won't box 
you in. 

For more information or to arrange a demon- 
stration, write to: Sony Information Center, Dept. А, 


PO Box 6185, Union, N.]. 07083. — ONY 
e 


VIDEO COMMUNICATIONS 
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[0.10] were selected as reasonable 
limits. The qualifier range could be 
[0..15] without requiring additional 
memory, but we didn't see the need 
for that many categories. The string 
lengths of 20 and 10 were chosen for 
the attribute and qualifier names, re- 
spectively, because the lengths seem 
reasonable and they fit evenly on an 
80-column screen or printer. 

Each database has a file that may 
contain up to 32 attribute records that 
form its menus. Record O is used to 
store the files name and the actual 
number of attributes it uses. The at- 
num field of record 0 is used as the 
upper limit for some of the program's 
FOR..DO loops. A zero in that field 
indicates that the menus have not 
been created. The qnum field of each 
attribute contains the number of 
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menu items, or qualifiers, for that 
item. A zero indicates no data. The ar- 
ray of attribute records occupies 4K 
bytes of memory. 

Data Records. The data for a par- 
ticular material resides in a RECORD 
that contains a character index (fid), 
a record number (inum) to locate the 
item in the file, and the name of the 
material {іпате). The character index 
is included to allow the program to 
work with items from different data- 
bases simultaneously. 

The record also contains an array of 
scalars. Each index corresponds to an 
attribute of the material. and the 
scalar at that index is the qualifier's 
location in the menu. If a material has 
a hardness in the range 120 through 
179, then the fifth array element, 
idata[5]. the one that corresponds to 


Listing 1: The structure of the record containing the descriptors and corresponding 


qualifiers for each attribute. 


attrrec = RECORD 
atnum : 6..31; 
atnome: STRING[20]: 
qinum : 8..10; 
quals 


an attribute's record} 
attribute's number} 

name of the particular attribute} 
; Index of the last qualifier} 

: ARRAY[@..10] of STRING[10] 


label for each qualifier} 


END: 


Listing 2: The declarations for the various data items. 


E 
attrdato = (NUL,D0,D1,D2,D5,D4,D5,D6,D7,08,09); 
{scalar marks position of a qualifier In a given menu} 


itemrec = RECORD 
fid : CHAR; 
inum : INTEGER; 
iname : STRING[20]; 


record for a particulor dota itemi 
database identifier 

the record number of the item} 
name of 


the iten} 


idata : ARRAY[0..50] of attrdata 


END; 


rankltemrec = RECORD fused In the ranking segment} 


rank : INTEGER: 
irec : itemrec 
END; 


Listing 3: The declaration for the FINAMES.DTA file's records. 


Finomrec = RECORD 
id : CHAR 


letter Identifier for the databosel 


rtnom : STRING[6 ; Е rootname of the database} 


name : STRING[20 
END; 
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database name, as seen by youl 


hardness, will contain the value D2, 
the third qualifier in the menu. The 
value NUL represents no data, and 
DO through D9 correspond to menu 
positions 1 through IO, respectively. 
The declarations relating to data items 
are shown in listing 2. 

The scalar identifiers (NUL, DO, D1, 
etc.) can be expressed as the sub- 
range [0..10] because scalars are rep- 
resented internally as integers. Using 
different identifiers helps in range and 
type checking. Record 0 contains the 
database name and the total number 
of records in the data file. The pro- 
gram stores data records in an array 
that requires 5.5K bytes for each 100 
items. Rankitemrec is used by the 
program's search option. It is a slightly 
larger array (5.6K bytes per 100 items) 
because of the additional field (rank) 
that is the cumulative rank of the itern. 


Disk FILES 

Each time you create a database, MSP 
constructs the rootname, a string of 
the first six (or fewer) nonspace 
characters of the filename. (The pro- 
gram requires nonspace characters 
since Turbo Pascal removes spaces 
from filenames) You use the root- 
name to check for duplicate files and 
to create names for the attribute and 
item files associated with a given data- 
base, The attribute file is given the 
name rootnameAT.DTA, and the item file 
is called reotmamelM.DTA. After the 
program verifies that the database's 
rootname is unique, it creates the at- 
tribute and item files and initializes 
each with an empty record. The root- 
names and actual names you see are 
stored in a file called FINAMES.DTA. 
The declaration for this files records 
is shown in listing 3. 

The character field id serves as the 
menu option for file selection and as 
the identifier for items in the data- 
base. When you select an option that 
requires opening files, the program 
reads FINAMES.DTA and creates a 
menu using the character ID with the 
actual filename listed next to it. After 
you select a letter from the menu. the 
program passes the rootname to a 
procedure that opens the appropriate 
files. The procedure also checks the 
status of the database before allow- 
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ACS-1000 ET-286 plus NOW AVAILABLE: 
* 8 Or 4.77 MHz “10/6 & 12.5MHz * Optional 10 MHz Co- 
‚ Up to 1 Meg Memory *Upto4 Meg Memory processor 
¢ 2 Serial Ports * 3 Serial Ports * ACS MS-DOS 32 
‚ 1 Parallel Port « 2 Parallel Ports « GW Basic 3.2 
* On Board Disk “8 Expansion Slots 
Controller “5 MHz ОМА 
* On-Board Clock/ * On-Board Clock/ 
Calendar Calendar 


A HERITAGE OF EXCELLENCE In any marketplace one product stands out as the 
pinnacle of performance and value. іп the PC/XT marketplace, that product is the 
ACS-1000: 4.77 or 8 MHz operation, 1 Megabyte memory, built in communications, 
built in floppy disk controllers, even a SASI interface—all packaged on a single board 
and priced competitively with the merely compatible. 

Building on the heritage of the ACS-1000, the ET-286 plus brings the same stan- 
dards of excellence to the AT marketplace. 
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Push Back 
The Envelope: 


10/6 
& 12.5 MHz 


AT Compatibility 


IBM obviously positioned 
the AT as the hub of the 
microcomputer network. 
ACS has included what IBM 
left out. 


SPEED The ET-286 nearly 
doubles the clock speed of 
the AT at 10 MHz and we are 
already 12.5 MHz capable. 
With access to 4 Megabytes 
of on-board memory via a 
5MHz DMA bus, the ET-286 
bypasses additional wait 
States required to maintain 
compatibility with expansion 
bus memory. With memory 
intensive network software 
like Unix and Xenix, this 
becomes critical. Naturally, 
the ET-286 toggles from Hy- 
perSpeed at 10MHz to 100% 
6MHz compatibility for those 
applications that demand it. 


COMMUNICATIONS The 
ET-286 plus is designed with 
communications in mind. 
There are three on-board 
serial ports that are configu- 
rable as either RS-422 or 
RS-232 depending on your 
application. 2 parallel ports 
further extend your commu- 
nications ability. And there 
are still 8 expansion slots for 
additional ИО. 


AN ACCESSIBLE SOURCE 
Part of the success of the 
ACS-1000 and our other 
products is the availability of 
our people. We provide the 
support that OEM's need in 
order to win major contracts 
— engineering support, 
competitive pricing, even 
specialized packaging. Ser- 
vice is the key issue in the 
information marketplace and 
we provide the kind of ser- 
vice and reliability that you 
can only find in an American 
made product. 


ACS MS-DOS 3.2 We want 
to help you compete. That's 
why we have licensed 
MS-DOS 3.2 and GW Basic 
3.2 and made them available 
in OEM packages at OEM 
prices. 

Even with all these fea- 
tures, the ET-286 plus is 
available in OEM quantities 
for under $1,000. For more 
information, call or write: 


ACS International, Inc. 
2105 Luna Rd., Suite 330 
Carrollton, Texas 75006 


214-247-5151 
TELEX: 709748 ACS UD 


ing its files to be used. For example. 
if you want to search for a material. 
the program will check to make sure 
that the attribute file contains menus 
and that the item file contains data. 
This method of selecting a database 
(file) is consistent with the user inter- 
face in the rest of the program, and 
it avoids prompts such as "type in the 
filename." 


Listing 4: The declaration for Trackrec. 


Trackrec = RECORD 
nofitems : INTEGER: 
otnum : attrnum; 
atrbute ; attrdata; 
selection : CHAR; 
atname : attriab; 
qualname : quallab 


* 
" J 
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After each selection, the record 
Trackrec is created and stored in the 
file TEMPFILE.DTA. The contents of 
this file are output as a heading for 
each ranked list so you see not only 
a list of materials but also the criteria 
that were used to produce that list. 
You could use TEMPFILE.DTA to 
return to previous ranked lists, but this 
is not a part of MSP's present version. 


4 


4 


number of items found in searchi 
number of the attribute selected} 
scalar value of attr. qualifier} 
code for selection range <=,+,>=| 
name of the attribute selected 
name of the qualifier selected 


Table 2: Summary of file types used in MSP and the disk space each requires. 


Program 


Diskfile Name Identifier 


FINAMES.DTA 
rootnameAT.DTA 
rootnamelM.DYTA 
TEMPFILE.DTA 


FILE OF finamrec 
FILE OF айтес 4K bytes 
FILE OF itemrec 
FILE OF trackrec 


Size 
29 bytes/record 


Type 


6K /100 records 


new data base 
үні an existing data base 
or selected items 

а hase 


“Type in the LETTER of your choice 


np = 


Photo |: MSP's main menu. The choices are written to reflect the users point of view 
and do not use words like "files" and "records: 
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The file is active only during the selec- 
tion process. It is erased when you 
exit that section of the program. The 
declaration for Trackrec is shown in 
listing 4. 

MSP's disk and memory require- 
ments are minimal. Three databases 
of 1000 items each and the program 
will fit on a 360K-byte floppy disk with 
some room to spare. The program is 
28K bytes long plus a |OK-byte library 
segment added by the Turbo com- 
piler to produce a COM file. Program 
data storage is a constant 5K bytes 
plus about 6K bytes for each 100 
materials. You can control file buffer 
memory if you open only one file at 
a time and close it after you put the 
data into an array. TEMPFILE.DTA is, 
however, kept open during the selec- 
tion segment. In Turbo Pascal a 
declared, unopened file requires only 
48 bytes of memory. Table 2 contains 
a summary of MSP's file types and 
their sizes. 


PROGRAM OPERATION 
The main menu for MSP (see photo 
1) shows the five operations it per- 
forms. The "remove a data base" op- 
tion deletes the attribute and item 
files and removes the database name 
from FINAMES.DTA. You must enter 
the word "Yes" before the option is 
carried out in order to prevent acciden- 
tal loss of a database. The "system 
overview" option defines the terms at- 
tribute. qualifier, pivot, and relative 
importance as they are used in the 
program. MSP comes with a working 
database of 288 metals. It is a good 
idea to use the program with the ac- 
companying data before trying to 
build a database of your own. 

Create a new data base. This option 
allows you to build a customized data- 
base shell: that is, you can create all 
of the menus that drive the program. 
You need to plan ahead in order to 
get the most out of the database you 
are creating. You must decide on the 
best way to arrange the materials' at- 
tributes. and you must look through 
the data to determine the range of 
possible values the program might 
encounter. 

We have identified in table | three 
types of data descriptors that you 

(continued) 
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might encounter in a metals database: 
numerical continuum, descriptive 
continuum, and discrete values. You 
can list data that lies on a continuum 
in either increasing or decreasing 
order since the search function has 
the option of going either way. Note 
that the program "sees" only charac- 
ter strings. You can subdivide the data 
range in any way you wish since MSP 
gives no numerical significance to 
qualifiers. For example, assume that 
the tensile strengths of the materials 
to be put in the database are in the 
range 0 to 300 KSI (kilograms per 
square inch), but the ones of most in- 
terest have values between 90 and 
200. Rather than divide the attribute 
into 10 equal qualifiers, each with а 
range of 30 KSI, you could use an ar- 
rangement like the one shown in table 
3 to focus on the "interesting" 
materials. 

You have ample opportunity to edit 
the qualifier string inputs. However. 
once you have saved them to the disk, 
you cannot edit them further because 
the program stores the data values for 
each material as a position in a given 
menu. If you altered the menu. the 
data might no longer fit the descrip- 
tor. When you complete this data- 
base-creation section of the program. 
you have a customized database shell. 
The attribute and qualifier descriptors 


new version of MSP is in the 

Works. It includes some new data 
types and some additional procedures. 
It will look the same to the user but will 
allow more flexibility in representing 
data. 

One feature the new MSP will have 
is multiple qualifiers for a single at- 
tribute. This will be implemented as an 
array Of sets rather than scalars. By 
using the IN operator, or intersection, 
the presence of one or more qualifiers 
can be tested. However. unlike scalars, 
sets are not ordered. To maintain the 
ability to test ranges of values, it will 
be necessary to manipulate the bits in 
the sets memory location. Turbo 
Pascal allows direct memory access of 
variables as well as the inclusion of 
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Table 3: Sample menu showing how 
an attribute can be subdivided into 
unequal ranges in order to focus on 
materials that are of interest to the 
user. 


Tensile Strength KSI 
А: below 85 


85 - 99 
100 - 114 
115 - 129 
130 - 159 
160 — 174 
175 - 189 
190 - 204 
205 - 249 
: 250+ 


now become the menus that the next 
two parts of the program will use. 
Add data to an existing data base. 
The task of data entry, or building the 
database, is now simply entering data 
from a table. The only string input for 
an item is its name. Once you type 
this in and verify it, you will see the 
menus created earlier, and you sim- 
ply press the letter of the qualifier that 
best suits the item. The following ex- 
ample shows how the data-input sec- 
tion of the program operates. The 
descriptors used to create the shell 
are shown as menus, one for each at- 
tribute. The Machinability menu is 
shown in table 1. If you press the let- 
ter C on this menu, the program 


WHATS NEXT? 


assembly language code in the Pascal 
source code. Thus, a comparison set 
lor a range of values can be formed by 
setting the appropriate bits in memory. 
and an ordinal value can be produced 
by testing the location of a bit within 
the set. 

Another new feature will be the abili- 
ty to record and manipulate numerical 
data. You will be abie to type in a 
numerical value for a qualifier, and the 
program will store that value in a file 
as well as record its location in the 
present relative scale. This will require 
number-to-string conversion as well as 
an additional reference pointer from 
the MSP item file to the numerical- 
value file. The presence of numerical 
data will permit you to calculate other 


assigns the scalar value D2 to the 
eighth element in the attribute array 
(itemrec.idata[8], the one that cor- 
responds to machinability. If there is 
no data for a particular attribute, you 
press the letter X to assign the scalar 
NUL to the array element. The menu. 
letter choice process continues until 
you have entered all the attributes. You 
are then shown the list of attributes 
with the qualifier descriptors that were 
selected for the material, and you may 
change any or all of them using single- 
letter input. MSP gives a null response 
to choices that are outside the legal 
range. А null response means that 
rather than giving you irritating beeps 
or error messages, invalid input is 
simply ignored. In the few instances 
that require a warning or explanation. 
it is given with a minimum of fanfare. 
The default mode for Turbo Pascal 
keyboard input is buffered, which 
means that whatever you type is not 
processed until the Return character 
is received. Since most of MSP uses 
only single-letter input. having to 
press the Enter key after each letter 
would interfere with the flow of the 
program. Therefore we used the 
($B —} compiler option to suppress 
input buffering. The keyboard is ig- 
nored until the program encounters 
a READ statement. However, the buf- 
[continuzd) 


values not in the database. We also 
plan to have the program adjust the 
qualifier ranges as more numerical 
data is added. The program will look 
at the range of values. divide it into 
categories. and store these in the item 
file as members of a ser. You will be 
able to override this self-adjusting- 
database feature if unequal ranges of 
values are desired. 

The new version of MSP will address 
the problem of unifying numerical and 
descriptive categories. both of which 
are common and important in engi- 
neering specifications for material 
selection. The range-search feature of 
the present MSP will remain: however, 
a numerical element will be integrated 
into it. 
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fer is useful for string input since it 
allows you to use the Backspace char- 
acter. Thus, MSP uses the statement 
READLN(con,input string) to get at- 
tribute and qualifier names. The con- 
sole specification provides buffered 
input. 

When you exit the add-data section, 
the program appends the new data to 
the existing item file and updates 
record 0 so that it contains the total 
number of items in the file. It is ad- 
visable to protect your data by exiting 
| lia et this section every once in a while so 

Маар that the program will write the data 

ҮҮ Y AM to the disk. 

Search for selected items. Material 
selection is the central function of 
MSP. You select an attribute and then 
choose its relative importance, 
minimum acceptable value (pivot), 
ЕЕ = finally the y of desired 

i ; values. For example. the menu choices 
Photo 2: Attribute menu for the metals database that accompanies the MSP program. in photo 2 ave used to produce б 
ranked list of materials based on 
weighted options. First, you choose an 


Туре a AUN 


Listing 5: Procedures to search the data array in the program for values that attribute to be the basis of the 
match the user's specifications. selection—normally the most desired 
attribute. Assume that you press the 

PROCEDURE Searchfor(VAR It:ronktable; atn:attrnum; letter H for Machinability Next. you 
atr:attrdata; fnam:stri; selcode:CHAR; select the relative importance of the 

VAR Zflag:flag); attribute. We included this feature 


int data from file or from ranktable.] 


It[@] used to pass values to output. | because all attributes may not be 


equally important in selecting a 


4 : BOOLEAN; material. You may want a high-strength 
J,ent,laet : INTEGER; material with good machinability but 
Min S En wish to give more weight to the latter. 
itfile:Iflle; á The program converts the choice of 
relative importance (“least to 

PROCEDURE Checkrec(VAR cnt: INTEGER); "greatest"] into a weighting factor (10 
look for data in It or on disk] to 50) that is used in the ranking for- 


gus It and uses selcode,tempatr,atr,memsrch, and ji mula. That is, if you select B or "high" 


match : BOOLEAN; importance, the weighting factor will 
BEGIN be 40. 
match := FALSE; The third step is to specify the 


CASE selcode ОҒ ue : 
‘A’ : IF tempatr <= otr THEN match := TRUE; minimum acceptable value. or pivot. 


'B' : IF tempatr = atr THEN match := TRUE; for the search. For example. if the 
'C' : IF tempatr >= atr THEN match := TRUE machinability must be at least 
END; {case} “good.” the C qualifier becomes the 
IF (memerch) AND (tempatr = ма) ТНЕМ + pivot. Last, you select the range of ac- 
КЕ Gatch Тасы {Include no-data Items} ceptable values. The pivot value may 
BEGIN be "good." but values of "very good" 
ent := cnt + 1; and "best" are also acceptable: thus. 
TAM ТНЕН j] {data is in It} you would choose the range option 
ELSE {йаа Тө an arent that includes qualifiers from good” 
BEGIN to "best" (also C) For discrete 
qualifiers like the metai's class, you or- 
(continued) | Чтату choose the qualifier equal to 


the pivot. The range-selection menu 
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shows the importance of the pivot in 
the search. It also shows how you can 
include continuous values whether 
they are listed in increasing or 
decreasing order. The program con- 
verts the range selection into a char- 
acter and passes it to the search pro- 
cedure (see listing 5) as selcode. In 
our example, the program looks for all 
metals that have a machinability value 
of greater than or equal to D2. The 
first time through. the program does 
a sequential search of the file root- 
namelM.DTA on the disk. On subse- 
quent passes, the program performs 
the search on the data in the array 
ranktable. 

The scalars NUL through D9 are or- 
dinal, meaning that each has an in- 
teger value based on its position in 
the declaration. The ORD function 
converts a scalar to an integer and 
thus allows you to use the difference 
in position in a numerical expression. 
Listing 6 shows the entire weighting 
and ranking procedure. In our exam- 
ple the pivot value is D2. which 
makes the base value equal to 3 
(baseval := ORD(D2). A material 
with a machinability value of D4 pro- 
duces an attribute value of 5 (atrval 
‘= ORD(D4). А "high" relative im- 
portance translates to a weighting fac- 
tor (wt) of 40. Qualifier lists are not all 
the same length so the difference in 
two values is made proportional by 
dividing it by the list size (qin). We 
made the weighting factors multiples 
of 10 in order to convert the ratio to 
whole numbers. In our example. the 
formula becomes 


I[Ji.rating : = Щ.Л.габпа + 
ROUND(40* ABS(3 – 5V5) 


Note that if a qualifier equals the pivot 
value, the rating is O. This is reason- 
able since the pivot is the minimum 
acceptable value. The formula shows 
that the greater the weighting factor, 
the larger the final rating. It is also 
Clear that the farther a value is from 
the pivot, the greater the rating it 
receives. That's why only those values 
greater than zero (NUL) are ranked; 
otherwise, a NUL would produce the 
greatest difference and therefore a 

higher rank. 
The value of the Boolean wiit is 
(continued) 
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It[cent J.rating := 0; 
It[cent].item ;= itrec 
END 
END {If match} 
ENO; jCheckrec} 


BEGIN fSearchfor} 
cnt := 0; 
Zflog := 0; 
last := It[8].1tem. inum; 
IF fast = O THEN 
BEGIN 
memsrch := FALSE; 
ASSIGN(itfile,fnam): 
ВЕЗЕТ (14111е); 
READ(Itfile,Itrec); 
It[80].item.inome := itrec.inome; 
WHILE NOT EOF(ItfIle) DO 
BEGIN 
READ(itfile,itrec); 
tempatr := itrec.[data[atn]; 


Checkrec(cnt); 


finitlalize rating} 


jassume no data is presenti 


{search disk filet 


idata base nome} 


CLOSE(itfile); 
IF ent = O THEN Zflag := —1 {Мо items found in database} 
END jlast=0} 
ELSE Ísearch array Itl 
BEGIN 
memsrch := TRUE; 
FOR J := 1 TO last DO 
BEGIN 
tempatr := IT[J]. item. idatafatn]; 
Checkrec(cnt) 
END: 
IF cnt = O THEN 
Zflag :« 1 {No items in It fit the new constraint} 
END; false} 
It[@]. Item. idata[0] := atr; 


{desired qualifier phe 
IF Zflag «» 1 THEN mr item count. New list or no 
[tems In data base} 
IT(80].ltem. [num := cnt 
END; jSeorchfori 


Listing 6: The procedures that weight and rank the data items. 


PROCEDURE Wtandrank(VAR It:Ranktable; otn:attrnum; 
atr:attrdata: qin:qualnum ;wt: INTEGER; wtit:BOOLEAN); 
VAR 
J,last,boseval,otrval 


PROCEDURE Ranklist(VAR It:Ranktable; last: INTEGER); 
VAR (selection sort by decreasing rating} 
J,K,hdx : INTEGER; 
switch : BOOLEAN; 
high : rankItemrec; 
BEGIN 
FOR J := 1 TO last-1 DO 
BEGIN 
Switch := FALSE; 
high := It[J]: hdx := J; 
FOR К :» J + 1 TO lost DO 
IF It[K].rating » high.rating THEN 
BEGIN 
switch := TRUE; 
high := It[K]: 
hdx := К 


: INTEGER; 


tcontinwed) 
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w EIN THEN {must switch places} 


BEGIN 
It hdx} :w ItfJ]; 
It[J] := high 
END 
END ffor J} 


END; {Rankl Ist} 


BEGIN jWtandrank| 

baseval := ORD(atr); 
= 1t[0]. item. inum; 
:x- 1 TO last DO 


last 
FOR J 
BEGIN 


ig of items in array} 


atrval := ORD(It[J]. item. ыраа); 


IF (wtit) AND (atrval > 0) THE 
|" ROTE 3 


It[J].reting := It[J 


ROUND(wt«ABS (baseval-atrval )/qin) 


END; 
IF wtit THEN 
Ranklist(It,lost) 
END; {Wtandronk} 


bata dor Metals 


Attribute 
Tensile Strength КІ i - 
Har 


#5 riv D 
field strength 
Elongation 7 


ыы $ 
шамы 


Qualifier 


"NM 
UN" 


КИЕ 


tof ек 
ei 299 


to best 


Press any key te continue. 


Photo 3: Sample of a ranked listing produced by MSP 


passed from another procedure and 
is true unless you have selected an at- 
tribute for the second time. It ensures 
that an attribute is weighted only 
once during a search even though it 
may be selected more than once 
perhaps to narrow down a large list. 
Once the program calculates the 
rating. it sorts the array on this 
number. This is a selection, or push- 
down, sort. It was chosen because the 
list may already be in the desired 
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order (a worst case for Quicksort). and 
if so, less movement of variables is re- 
quired. The Boolean switch was in- 
cluded to prevent switching a value 
that is already in place. The procedure 
Wtandrank takes about a second for 
280 items. Since this is a tolerable 
pause, a more code-intensive sort like 
Quicksort was unnecessary. 

We decided to exclude items with 
no data on the first pass unless you 
select those values less than or equal 


to the pivot. This includes the NUL 
value since it is the lowest in rank. 
Since your first choice is generally the 
attribute that is most critical, we 
assumed that items with no data on 
that attribute should not be included 
unless you ask for them to be. On sub- 
sequent searches, no-data items are 
accepted because a material may con- 
tain other desirable properties. NUL 
items are not rated. so they will 
migrate to the bottom of the list 
unless they rank high in some other 
property. 

After each search, the program tells 
you the number of items found and 
gives you the option of getting а 
ranked list on the screen or printer. If 
you don't want a list, the program 
shows you the attribute menu so you 
can make any further choices. If the 
ranked list is output [see photo 3), you 
can then get a listing of the data 
values for those materials. The selec- 
tion, relative importance, pivot, and 
range options are repeated as often 
as you wish. Once you generate a new 
list, the former one is lost unless the 
new selection produces no items 
(zflag = 1). In that case, the former 
list is preserved. The search time for 
280 records is about 6 seconds on a 
floppy disk and 1 or 2 seconds on a 
hard disk. Once the data is in mem- 
огу. the search time is reduced to a 
second or less. 


OTHER PROGRAM 
CHARACTERISTICS ` 

MSP uses parameter passing exten- 
sively. This reduces memory require- 
ments and has helped in revisions 
because the parameter declarations 
show which variables are affected by 
each procedure. Comments are 
added to note exceptions. Global vari- 
ables have been kept to a minimum 
(32 bytes). In many cases, parameter 
values are passed in element О of the 
table arrays. Since these parameters 
are invisible, comments are made to 
indicate which values are in which 
fields of the record arrays. 

To further reduce memory require- 
ments, you can declare each of the 
four major procedures as OVERLAY 
PROCEDURE. This allows all four to 
use an amount of memory equal to 

(continued) 
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Fremont, СА 94539; 

CODs accepted. 


"Other NICE emulators are available for the 


780, 8088, 8085 and NSCBOO starting at 


3550.00. 
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l'or information, cali 
800-NIGOLET (800 642-6538) or 
415 490-8300 (in California). 


EPSON Amenca, Inc 


| EM ULATION, 
"FITT А 


udget. TH/ IT’S NICE 


At $1795,00° NICE 68000 offers the 
best emulator price/performance. 


v: Nicolet 


NICE № атедесми of Nicoket, 290 la 2 trademark of Flog, Ine, 
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MATERIAL SELECTION 


the size of the largest one since only 
one procedure is resident in memory 
at a time. The program is structured 
so that overlays can be used without 
frequent disk-to-memory swapping. 
The first few procedures, labeled as 
utilities. should not be declared as 
overlays because they are called fre- 
quently, and this swapping would 
cause unnecessary delays. Using over- 
lays reduces the memory that the pro- 
gram occupies by about half, 


IN THE FINAL ANALYSIS 

The decision to treat attribute de- 
scriptors as character strings led to а 
program that can be tailored to meet 
your specific needs. The menus are 
familiar to you because you created 
them to fit your data and your needs. 
Further. you can put any kind of data 
into the database, and you can specify 
any kind of attribute. 

MSP works best as a means to 
reduce the search list to a manage- 
able size using any number of con- 
straints. It allows you to weight op- 
tions and is very useful if you want to 
do a "what if" search. The current ver- 
sion of the program also has limita- 
tions: Attribute and qualifier labels 
cannot be changed once they are 
stored: data items cannot be deleted 
and may have only one qualifier: and 
finally. no derived qualifiers can be 
calculated from the data. (See the text 
box "Whats Next?" on page 242. 
Still. MSP allows you to create a 
custom database. and with a little 
practice it is not difficult to construct 
one from a table of values in a hand- 
book. 8 
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Smart. 
Friendly 
enough to 
work with you; 
powerful 
enough to 
work with 
other 
applications. 


| А a a " 

: The difference is friendliness. 
i Writing should be others in the office. ^ office can work at 

; easy. So why isn't it? their best speed. 

It should be easy to Probably because Only Smart lets 

: edit your words. you aren't writin you select commands 
Ч panne typestyles. with The Smart Word from either plain- 

E Check spelling. Move Processor. English menus, or 

ў paragraphs. Include Only Smarthas5 easy-to-remember 

1 charts. Combine doc- built-in “Confidence Quick Keys. 

i uments. Maybeeven Levels,” so that Only Smart can 
share your work with everyone in your keep dozens of docu- 
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ments in memory. So 
you can open win- 
dows into several, or 
simultaneously view 
different parts of the 
same one. 

Only Smart gives 
you asynchronous 
communications, à 
programming lan- 
guage, password pro- 
tection, a fully inte- 
grated Spellc n: 
and unlimited mul- 


Inquiry 179 


The difference is more 
than friendliness. 


Ask for a Smart Demo-Pack. 


Now for just $19.95, 
you can experience 
the complete Smart 
System on your single- 
user PC or on up to 
three LAN workstations. 

Your Demo-Pack 
includes all of Smart's 
powerful features, along 
with a complete set of 
disk tutorials. To order, 
just call toll-free 800- 
438-7627 and ask for 
Dept. BW (in Canada or 
Kansas call 913-492-3800). 

Once you see the dif- 
ference, you'll get Smart. 


tiuser growth — all 
built in. 

And only Smart 
integrates perfectly 
with a whole pus of 


powerful applications: 
you can mail-merge 
with The Smart Data 
Base Manager, pull 
numbers from The 
Smart Spreadsheet, 
or wrap text around 
charts from Smart 
Business Graphics. 


The Smart Word Processor 


€ 1986 Innovative Software, Inc. 
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we'll send you a check for $50.00. 
See your local Hercules 
dealer. When you've made your 
best deal, ask him for one of 
our rebate applications and 


Putting your money on a 
Hercules" Graphics Card or a 
Hercules Color Card has 
always been a safe bet. 

After all, Hercules is 


the industry standard in send it in with your 

high resolution graphics үт Purchaser Registration 

hardware. Апа we back о Сага and dated sales 

each of our cards with a receipt. 

full two-year warranty. We'll pay off in short order. 
Which explains why we've already Your Hercules card, on the other 

sold more than 500,000 cards to owners of hand, will pay off for a lot longer than that. 


IBM" PCs, XTs, ATs and many compatibles. 

But there are still some people out there who 
have yet to buy a Hercules card. 

So we're sweetening the pot. 

Between now and August 31, when you buy a 
Hercules Graphics Card or a Hercules Color Card, 


HERCULES 
GraphicsCard 


Eas Ula L2! сс IL ма SU. uL um 
к = 
В amm 


aa 


„ыле еды 


"xdi 


„экее i - А LL АЛАШ 


Hercules: Were strong on graphics. | 1 


Trademarks/Owners: Hercules/Hercules Computer Technology; IBM/IBM. Offer valid in the United States, U.S. Territories and Canada from May 1 through August 31, 
1986. Rebate application, accompanied by Purchaser Registration Card and dated sales receipt must be sent to Hercules Rebate Offer, PROMARK Depot, ‚О. Box 3947, 
Milford, CT 06461-0397 no later than September 15, 1986. Applications received after that date will not be honored. Rebate will be paid in the same currency in which the 
card was purchased. Offer void where pou. taxed or restricted. Dealers are not eligible to claim rebate. Offer limited to one rebate product serial number and 
original Purchaser Registration Card. Each rebate must be applied for on an individual basis. Other application constitutes fraud. Rebate offer applies to Hercules Graphics 
Card (model GB102) and Hercules Color Card (model GB200). Other Hercules products are not eligible. Allow 6-8 weeks for redemption. For additional information in 
the United States call (800) 532-0600 ext. 708. In Canada call (800) 323-0601 ext. 708. 
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ENGINEERS TOOLBOX 


SMALL-SCALE 
ENGINEERING 
APPLICATIONS 


BY J. NEIL STONE 


Estimate critical properties and liquid viscosities, 
and build a database for physical property estimation 


ALMOST ALL chemical engineering 
design calculations require a knowl- 
edge of the physical properties of 
substances you handle. Pressure-drop 
calculations require the density and 
viscosity; heat-transfer estimates need 
thermal conductivity and specific 
heat: absorbers and distillation 
designs use diffusivity. surface ten- 
sion, and vapor pressure. 

Such physical properties for most 
pure substances are available in ref- 
erence books, but it often happens 
that the substance you're interested 
in is the one missing from the books 
on your shelf. Moreover, few chemical 
engineering designs relate only to 
pure substances—most involve mix- 
tures, of which there are an almost 
unlimited number whose properties 
are not tabulated anywhere. 

For these reasons, chemical engi- 
neers need to estimate the physical 
properties of pure substances and 
mixtures, preferably from a minimum 
amount of data. For each property. 
numerous estimating methods have 
been proposed. Many of these 
methods are based on the theory of 
corresponding states, which requires 


a knowledge of the critical tempera- 
ture, critical pressure, critical volume, 
and acentric factor—collectively 
known as the critical properties—of 
the substance. The critical properties 
of many common substances have 
been experimentally determined and 
are readily available, but measuring 
the critical properties for unusual or 
new substances is not simple. 

I've written two programs, 
CRITICAL/BAS and VISC/BAS. in 
TRS-80 BASIC for estimating all 
physical properties. |Editors note: The 
TRS-80 BASIC programs CRITICAL/BAS 
and VISC/BAS and BASICA programs 
CRITIBM.BAS and VISCIBM.BAS are 
available in a variety of formats. See page 
459-46! for full details] CRITICAL/BAS 
estimates the critical properties of 
pure substances, and VISC/BAS esti- 
mates the viscosities of pure liquids 
and mixtures. Although the programs 
work independently, it is my intention 
eventually to make the various prop- 
erty routines accessible through one 
central program. as shown in figure 1. 
To some extent, in fact, the two pro- 
grams are already linked via a data- 
base of critical and fundamental prop- 


erties that is established and acces- 
sible by each of the program 
modules. 

А great deal of research effort has 
been expended over the years in de- 
veloping and improving various tech- 
niques for property estimation. For 
example. the well-known text The Prop- 
erties of Gases and Liquids by R. C. Reid 
and T. K, Sherwood is a compendium 
of these methods, and it is quite com- 
mon to find as many as five or more 
different methods for estimating any 
one property. To simplify the use of 
the programs, I've selected one or two 
methods that provide reasonable ac- 
curacy for a wide range of classes of 
substances and require only readily 
available data. 

For example, the critical property 
estimation method 1 use is that of 
Rummens and Rajan. This method re- 
quires knowledge of the material's 
molecular weight, density normal 

(continued) 
J. Neil Stone is cRief engineer of Ledge Engi- 
neering Inc. (179 Lansdowne Ave.. Kingsville, 
Ontario NOY 312, Canada) and a consul- 
tant who specializes in pollution control for 
steel and metal-processing industries. 
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boiling point, and one other vapor 
pressure value. This information is 
usually readily available or can be 
measured. 


PROGRAM PHILOSOPHY 

Before | wrote the programs, however, 
| had to consider the philosophy of 
engineering programs. Many com- 
mercial engineering programs and 
trade publications that cover the sub- 
ject tend to concentrate on the so- 
called big applications—multicom- 
ponent distillations, flow networks, 
and heat exchanger design. Such a 
narrow focus is natural, as these types 
of applications have an obvious pay- 
off, which justifies the often high price 
of the software. in practice, though. 
most engineers more often do small, 
one-shot calculations and therefore 
need small, one-shot applications 
programs. 

The advantages are easy to count. 
Most obviously, these programs take 
only a few seconds to do calculations 
that would take a much longer time 
if done manually. In addition to reduc- 
ing drudgery. the programs improve 
accuracy, because once the program 
is proven. the chances of a calculation 
error are minimal. Such programs also 
eliminate transcription of interme- 
diate data and results—a fruitful 
source of mistakes. And they can easi- 
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OTHER PROPERTY 
ESTIMATING MODULES 
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SMALL-SCALE APPLICATIONS 


ly print out the input data and results. 
Most important. though. they provide 
a standard method of calculation. 
ready to use, without the need to 
research the literature. 

But engineering work is by nature 
varied, and a particular calculation 
may only be required at infrequent in- 
tervals. So the potential problem of 
a one-shot application program that 
you might use, say, only once every 
three months is that you might spend 
more time reading the software 
manual than using the program. 

When I'm in the middle of an engi- 
neering job, the last thing | want to do 
is to read a software manual, learn 
obscure commands. or program the 
application. What | do want is to load 
the program and use it, get the resuits 
printed out, and carry on with the job 
at hand. | may also want to perform 
several calculations using similar input 
data to determine the effect of dif- 
ferent parameters on the design or to 
get results for a range of parameters. 

As a result, | expect several features 
in a specific-purpose engineering pro- 
gram. Ап opening screen display, for 
example, should give the source of 
the method. its range of applicabili- 
ty, and input data required. Data en- 
try should be screen-oriented with 
easy modification of data items, and 
| expect the ability to enter data in any 


CRITICAL 
PROPERTIES 
ESTIMATOR 


DATABASE 


— — — PLANNED 


LIQUID | 
VISCOSITY | 
ESTIMATOR 


commonly used system of units. Print- 
outs should be dated and properly 
identified with associated input data. 
Also important is the ability to easily 
return to the input screen and edit the 
original input data for a new run. 
Finally, the program should save the 
input data and results to a disk file for 
use in other programs. 

The bottom line is that programs 
must respond to the usage pattern of 
the engineer. There is nothing more 
frustrating than being in mid-caicula- 
tion and thinking. “If only | could . . ” 

But program features alone aren't 
enough. Equally important to an engi- 
neer is the technical documentation 
that is specific to the application (not 
the hardware or software). While it is 
fairly easy to check that а word pro- 
cessor or spreadsheet program is 
working correctly by running a test 
case, the same cannot be said of engi- 
neering calculation programs. 

There are usually several accepted 
methods of calculating any given pa- 
rameter, each of which gives similar 
but not identical results. Thus, the 
only way you can evaluate a new pro- 
gram is by reviewing the method used 
to determine if it is appropriate to 
your design conditions. To allow this, 
the program writer must document 
the source of the method used, the 

iconlinued 
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Figure 1: The programs that estimate critical properties and liquid viscosities generate and use a shared database that can also be 
accessed by future program modules. A database manager module could be added to make maintaining the database easy. 
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State of the Sma 


SmarTEAM 2400 


* Bell 103/212A, CCITT V.22, V.22 bis (V.21 optional) 
* Auto speed seleclion (300, 1200 or 2400] 

* Auto answer, aula dial (lone or pulse) 

* Hayes compatible 

* Call progress detection [dial tone. ringing. busy) 
* Speaker with volume control 

* 8 LED status indicators 

“ 6 self test modes 

* 2 YEAR WARRANTY 


SmarTEAM 2400B 


Shorr card version of SmarTEAM 2400 
for IBM PC, XT, AT and compatibles. 
Communication software included. 


(BELL) (BELL) (CCITT) 
қ . Half card for [BM РС. XT, AT and 300. 1200bps full duplex 
Me mm А Sed a compatibles, Communication software included. Hayes commands compatible. 
progres . 300, 1200 full duplex. 


ringing, busy). 300, 1200 full duplex. 


TIL ЕР U.S SALES & SERVICE SING APORE: CANADA 
Е = == БЕ | PET Computers Service |5) Pte Ltd. BUDGETRON INC. 
= =2 == = ЗЕЕ MORRISON Tel: 5331313 1320 Showson Dnes Unt 1 
ILZEZENEEEMEENG"U C &DEMPSEY | Mistissauge, Отого 
Quality Communication Products COMMUNICATIONS чүл чут Coneda Lew 1С3 
RAINBOW COMPUTER PERIPHERALS TEL. [415)6737800 
19209 Porthenia 51 Ste D Tek 3-729101? TLX: ба -958080 
Northridge, СА 91324 
HEAD OFFICE: TEL: (818) 993-0195 SOUTH AFRICA: 
SPARTAN MICRO MANAGEMENT 


TEAM TECHNOLOGY INC. Tim bela ODER NIGE Tel: (011) 788-5177 


10Ғ, 270. NANKING E. RD., SEC. 3, TAIPEI, 


TAIWAN, К.О. C. & нЕ 

ч М ys «5 à тоган rrademark ot Hayes Mecracompuer Products, Inc 
TLX: 19725 PETRCHEN ATTN TEAM ж (GM PC XT АТ are regeaiared шматга of inarmahiona Bosners Machines Corp 
TEL: (02) 7414270, FAX: (02) 771-2985 * MITE ң а герй} trademark of MYCROFT LASS INC 
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UNLOCK” 
Copy Protection 


Removes 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


Guarantaed to work only with programs balow: 


UNIock ALBUM “A” 
(Plus $4 ship/handiing. 
Foreign orders $10) 


® LOTUS 1-2-3™ qa, 1.4, 2.0) 
е dBASE ИПМ (1.0, 1.1, 1.2 & PLUS) 
“ FRAMEWORK" (1.0, 1.1, и) 

* SYSTAT™ (1.3 & 2.0} 

• SPOTLIGHT" (1.0 а 1.1) 

* GRAPHWRITER™ (43 & 431 
* REALIA COBOL'"" (1.2, 2.0) 


UNIock ALBUM "B" 
$49.95 cr 
е SYMPHONY™ пл 
e CLIPPER™ (winter "84, Summer "85) 
е ELECTRIC DESK™ (104) 
e DOUBLEDOS™ 
* MANAGING YOUR MONEY™ 
(1.5 А 1.51) 
е smARTWORK™ (1.0 REV в thru 10) 


е DATA BASE MANAGER II™ 
(2.0, 2.02) 


UNIock ALBUM “С” 
$49.95 m 


Foreign orders $10) 

* MICROSOFT WORD™ 
(1.5, 2.0, 2.01) 

. гү "ш ADVANCE ч 


. IBM WRITING ASSISTANT™.01 

* LOTUS 1-2-3 REPORT 
WRITER ™ о 

* PARADOX™ (о) 

e PFS ACCESS" (това Edition) 

• THINKTANK™ (2.0) 


"Best of UNIock" 
ALBUM “D" 


$74.95 "мосы" 


Foreign orders $10) 
г MICROSOFT WORD™ 
(1.5, 2.0, 2.01) 
е dBase ИТМ (то, 1.1, 1.2 & PLUS) 
e LOTUS 1-2-3™ (1.4 а т.д", 2.0) 
e SYMPHONY"" (1.1) 
• FRAMEWORK™ (1.0, 1.1, и) 
е CLIPPER™ (winter '84, Summer '85) 
» MULTILINK ADVANCE!" 


(3.02 & 3.03) 


ORDER BY TELEPHONE TODAY! e- 


TRO == 


TranSec Systems, Inc., 1802-200 North University Drive, Plantation, FL 33322 


* Produce non-protected 
DOS copies from popular 
software programs 

е For IBM* PC, XT, AT, 
compatibles 

TranSec UNlock is a unique software copying 

disk that removes copy protection, 

providing standard non-protected DOS copies. 

UNlock runs on IBM® PC, XT, AT, and 

compatibles with at least 256K (or more 

required for some programs), DOS 2.1 or 
higher. 

BACKUP COPIES. UNlock safely and 

easily makes backup copies. 

RUN ON HARD DISK. Programs load 

faster, use less disk space and work with any 

hard disk, including Bernoulli Boxes. No 

longer do you need the original in drive “А”, 

RUN ON RAM DISK. UNlock is the only 

software that can run copy protected software 

on a RAM disk or micro-floppy. 


EASY TO USE. 1) Type UNlock. 2) Select 
program destination. 3) Insert program disk. 


SAFE ORIGINAL. UNlock does not alter 
your original distribution disk. UNIock works 
by creating a copy of your distribution disk 
on a hard or floppy disk. It then removes copy 
protection from the copy! 


Choice of the Critics! 


BYTE "UNlock 4,7 defeats the latest 


Proiok and SuperLock type 
of copy protection scheme. It's menu-driven and 
works fine on the programs it's supposed to 
work оп: Lotus 1-2-3, dBase Ill, Framework, 
Symphony, Paradox, and several others.” 


Jerry Pournelle, BYTE, Feb. '86 


"UNlock has two particularly 
COMPUTING endearing characteristics: it 

works, and works simply. | was able to quickly 
produce unprotected copies of Lotus 1-2-3 
release 2, Symphony 1.1, Microsoft Word 2.0, 
dBase lil 1.1, and Framework Il. These copies 
performed flawlessly, as did copies of thase 
copies." Christopher O'Malley, 
PERSONAL COMPUTING, April '86 


NEW! SPECIAL OFFER 
"Best of UNLOCK" " 


Trademarks are the sole of their clive owners. = UNIock is For Use Only tal the Useatslity of | 
аи and Orb aie rcli ael respa ly ta Improve y of Legally 


SMALL-SCALE 
APPLICATIONS 


procedure followed. and any assump- 
tions the programmer made. 

That documentation is not easily in- 
cluded in the program itself. as the in- 
formation is often difficult to display 
and takes up disk space. Moreover, a 
printed manual lets you refer to the 
information at any time while the pro- 
gram is running. Therefore. separate. 
hard-copy. detailed technical docu- 
mentation is essential for engineering 
programs. 


WHAT Мү PROGRAMS Do 

The first program. CRITICAL/BAS. is 
a very simple. single-purpose linear 
program. After the introductory text. 
you enter the project title, date, and 
substance name, and then the pro- 
gram displays a data-entry screen. 
Once the data is entered, the program 
calculates the critical properties—this 
takes a few seconds because the 
method involves estimating the 
critical temperature, then iterating 
until the calculated and estimated 
values agree. After the calculation, the 
results are displayed for review, and 
you can choose to print the results, 
save the data to disk, or do a new cal- 
culation. 

The second program, VISC/BAS, is 
somewhat more complex. involving 
three separate but interlinked 
branches. The rnain menu offers two 
pure-component viscosity estimating 
methods and one method for mix- 
tures, The two pure-component 
methods—one for nonassociatíng 
compounds and the other for as- 
sociating compounds—operate alike. 
After you enter the name of the sub- 
stance, the program checks the data- 
base for the critical and fundamental 
properties and displays a data-entry 
screen that includes the data found 
in the database You may then edit 
that data and add any necessary data 
that's not already in the database. 

The program calculates the basic 
parameters for estimating viscosity 
and then prompts for the tempera- 
ture—either a single temperature or 
a range and interval. in which case the 
viscosity for the range will be 
tabulated. In either case. the results 
are displayed. and you can then print 
them, calculate the same substance at 
another temperature or range, or cal- 
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culate for a different substance using 


the same procedure. 

in the case of mixture viscosity. a 
multicolumn data-entry format is pro- 
vided for the viscosity. percent com- 
position, and molecular weight of up 
to 10 components. The viscosity data 
for some or all of the components 
may be omitted. in which case the 
program will call the estimating rou- 
tine to determine these values. After 
you have entered the data, the 
viscosity of the mixture is calculated 
and displayed on the screen. and you 


can choose to print the results, cal- | 
culate a mixture made of the same | 


materials; or calculate a different 
mixture. 

To make data entry easy. both pro- 
grams use a full-screen data input for- 
mat based on a concept originally 
published and placed in the public 
domain by L. E. Sparks. | have refined 
the method and added features to 
suit my way of working and program- 
ming, and 1 think it is the best data- 
entry format for engineering pro- 
grams. 

The screen is divided into three 


areas—a single line of title at the top. | 


up to 11 lines of data entry in the 
center. and two lines of prompt at the 
bottom, The layout | use is designed 
to fit the 16-line display of my TRS-80 
Model III—with a 24-line display up to 
19 lines of data can be accommo- 
dated. Data is entered opposite de- 
scriptive text for each entry, and the 
routine lets you modify or correct an 
entry as necessary. Having all the in- 
put data on the screen at once makes 
it easy to check for inconsistencies 
and detect incorrect values. 

Both programs have the same struc- 


ture, and that allows me to keep a set | 
of all the utility subroutines to use as | 


a starting point for each new applica- 


tion 1 write. This not only speeds up | 


the programming. but also maintains 
a standard operator interface and 
variable names. Thus, each program 
responds in a similar way, and there 
is no need to puzzle over the ex- 
pected response when running an un- 
familiar or little-used program. And 
because the variables are standard. | 

can easily integrate my programs. 
Only slightly over 10 percent of the 
(continued) 
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Trademarks аға the scle property of Ihair respective owners. 


There is no point in 


cluttering the database 


by saving estimaled 


usually temperature- 


or pressure-dependent. 


program lines are involved in the ac- 
tual manipulation of numbers. Thus 
there is little need for clever algo- 
rithms and mathematical techniques, 
and. in fact. the essential math of 
these programs consists of evaluating 
a sequence of mathematical expres- 
sions. While the math is what makes 
the program so much faster than 
manual calculations, it's the № that 
makes the program convenient to use. 
And thats why | chose to write the 
programs in BASIC. 

If | can reduce an hour of manual 
calculations to 5 seconds, there is lit- 
tle incentive to use a more difficult or 
more complex programming lan- 
guage to complete the calculations in 
0.5 seconds. Also, tidy screen format- 
ting for data entry and hard-copy out- 
put are major factors in making an 
engineering program useful. None of 
the other popular languages has any- 
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where near the ease of handling these 
matters that BASIC has. In fact. most 
other languages are either still in the 
dark ages of batch input (not much 
use for an interactive program). or 
they provide minimal I/O facilities. Of 
course. routines can be written in lan- 
guages to provide screen and printer 
formatting. but that's just additional 
complication and work. Besides. 
BASIC's math capabilities provide the 
accuracy needed in most routine engi- 
neering calculations and convenient 
error-trapping procedures. 


GENERATING THE DATABASE 
The database that links the two pro- 
grams contains critical and certain 
fundamental properties for various 
substances. Table | shows the struc- 
ture of each record. The fundamen- 
tal properties in the record were 
chosen because they are used in pre- 
dicting others. A spare field of 60 
bytes is provided in each record of 
the database, so you can add other 
fundamental properties you frequent- 
ly use. However, there is no point in 
cluttering up the database by saving 
estimated properties, as they are 
usually temperature-dependent or 
pressure-dependent, and it is unlike- 
ly that the same result at the same 
conditions will be required in the 
future. 

Both programs let you generate 
your own database that contains the 
specific substances you most often 


-—————— ————————————Ó———M————————Ó!— supr 


| Table 1: The database is made up of 128-бще records containing the 
fundamental and critical properties that are used in predicting other properties. 
The 60-byte spare field allows you to add other fundamental properties as needed 


without rebuilding the database. 


Item 


| Substance name 

| Molecular weight 

Boing point, °C 
Critical temperature, К 
Critical press, atm 
Critical volume, ccig.mol 
Aceninc factor 
Density. 9 cc 
Temperalure of density measure, °C 
Freezing pant, °C 
Spare field 


| 


Type Field length 
(in bytes) 
string 32 
single-precision 4 
single-precision 4 
single-precision 4 
single-precision 4 
single-precision 4 
single-precision 4 
single-precision E 
single-precision 4 
single-pracigion 4 
60 
Total record 128 
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use. [Listing 1 shows the database 
generation and retrieval subroutine in 
VISC/BAS.) Random access files are 
most suitable for saving this type of 
information. so that new program 
modules can be created to rewrite 
specific records without rewriting the 
whole file. However. there's no need 
for any tricky pointers or sorting since 
most chemical engineers are inter- 
ested in only 50 to 100 substances. To 
save search time, though. | use alpha- 
betic subfiles. in which all substances 
with names starting with Н. for exam- 
ple. are saved in the file HCRIT/DAT. 
and those starting with S in SCRIT/ 
DAT. (n this way. each file has only a 
few entries, and data retrieval is fast. 
The field lengths are chosen to give 
a record length of 128 bytes. so as to 
pack two records to a sector on a 
TRS-80-formatted disk. 

The database generation and 
retrieval routine checks if a specified 
substance is already in the database 
and. if it is. loads the data into the pro- 
gram. First, the subroutine at line 
8780 is called to generate an upper- 
case version (YH)—to avoid problems 
with mixed cases—of the substance 
name (YB), and then the appropriate 
subfile is opened {line 8670) and 
searched for the substance name (line 
8720]. 

If the substance is found, the data 
is retrieved (lines 8590-8620]: other- 
wise, the record counter (line 8750) 
stops at the end of the file so that a 
subroutine can save the new data (line 
8850). In the case of VISC/BAS, the 
substance's freezing point is saved for 
future use. but the boiling point is not 
used, so a blank has to be saved in 
this field. Since reading empty fields 
and attempting to convert those fields 
into numeric variables results in a 
small garbage value, the program 
purges them (line 8630). Also, each 
module can update existing files with 
data generated by that module. In this 
way. each module of the program 
contributes a share to the database 
that's used by all modules. 


CONVERTING TO BASICA 

The programs are written in TRS-80 

Model III BASIC. Since we have MS- 

DOS machines in my company. | 
[continued) 
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usually do a conversion to BASICA. and VISCIBM.BAS. respectively, and 
The BASICA versions of CRITICAL/ are also available via BYTEnet 
BAS and VISC/BAS are CRITIBM.BAS Listings and in other formats. 


Listing 1: Both the critical properties estimator and the liquid viscosities 
estimator programs include similar database generation and retrieval routines. This 
listing is the routine from the TRS-80 program VISC/BAS. 


8540 REM Read data from file 

8550 CLS 

8560 PRINT"Checking disk for dato..." 
8570 GOSUB 8780:GOSUB B670:G0SUB 8720 
8580 IF N>LOF(1)/LF THEN 8650 

8590 A(2,KS)«CVS (MF$) :A(2, KS* 1)»CVS(TF$) 
8600 A(2, ое). На Gee xi 


8610 A(2,KS*4 )uCVS =CVS(DF$ 
8620 A(2,KS46)xCVS(SF$):A(2,KS47)aCVS(FF$ 
8630 FOR /=1 TO 7:IF АВ5(А(2, KS+J))<C3 THEN A(2,KS+J)=0 
8649 NEXT 
8650 RETURN 
8660 REM Open file for crit data 
8670 Y«LEFT$(YH, 1) - " CRIT/DAT" 
8680 OPEN"R",1,Y,128 
8690 FIELD 1.32 AS NF$.4 AS MF$,4 AS BF$,4 AS TF$,4 AS PF$, 
4 AS VF$,4 AS WF$,4 AS DF$.4 AS SF$,4 AS FF$,60 AS XF$ 
8700 RETURN 
8710 REM Find If name in record 
8720 N=1 
8730 GET 1,М 
8740 JaLEN(YH) : KwLEN(NF$):IF LEFT$(NF$,J)=YH THEN IF 
RIGHT$(NF$,K-J)eSTRINGS$(K-J," ") THEN 8760 
750 NeN+1:IF N«sLOF(1)/LF THEN 8730 
8760 RETURN 
8770 REM Convert name to caps 
8780 YH»sYB 
8798 FOR Ја1 TO LEN(YB) 
8800 K=ASC(MIO$(YB,J)) 
8810 IF К>96 AND K«123 THEN YL=CHR$(K~-32) :MID$(YH, J)=YL 
8820 NEXT 
8838 RETURN 
8840 REM Write data to disk 
8850 IF N«-LOF(1)/LF THEN LSET FF$-MKS$(A(2,K5*7)): 
GOTO 8920 
8860 LSET NF$sYH 
8870 LSET MF$sMKS$(A(2,KS)):LSET TF$=MKS$(A(2,KS+1)) 
8880 LSET РЕ$=МК$$(А(2, кн): :LSET VF$-MKSS(A Ne e 


WF 2,К5+5 


8890 LSET МЕ$=МК$$(А(2,К$+4)):15ЕТ DF$«MKSS$(A(2,KS45 
8900 (СЕТ SF$=uMKS$ A 2,KS+6)):LSET FF$x4KS$(A(2,KS47 
8910 LSET BF$x" 

8920 PUT 1,N 

8930 CLOSE 1 

8940 RETURN 


Listing 2: To make conversion between BASICA and TRS-80 BASIC easy, the 
programs include the lines below that define the parameters of the two different 
displays and a function that converts values in BASICA LOCATE statements to 
acceptable values for TRS-80 BASIC PRINT@ statements. 


200 NS964:NR216:LFz1 “screen paromatere for 


TRS88 
218 ‘NS=8@:NR=24:LF=128 ‘screen parameters for 80х24 (IBM) 
220 DEF FN LC(J,K)e(J-1)eNS4K-1 
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To make conversion easier, | incor- 
porated a few additional items into 
the TRS-80 program. as shown in 
listing 2. These lines define three pa- 
rameters that differ between various 
computers—the number of columns 
on the video (NS), the number of rows 
on the video [NR). and the conversion 
factor from LOF to record number 
(LF)J—-on the TRS-80 the LOF is re- 
turned in records, in BASICA it is 
returned in bytes. In addition, a func- 
tion is defined that takes a row and 
column number. as in the BASICA 
LOCATE statement, and converts it to 
a value for a TRS-80 BASIC PRINT@ 
statement. 

Most screen displays in the program 
are set up in terms of these variables 
and function so that, when converting 
to BASICA. all you do is replace the 
PRINT@ statements with LOCATE(..): 
PRINT using the same parameters. 
Other changes needed for the conver- 
sion besides the PRINT statements in- 
clude a more complex statement to 
decode the cursor arrow input for the 
IBM PC. 

But whether you use a TRS-80 or an 
IBM PC, | hope you will find my pro- 
grams helpful in creating your small- 
scale engineering applications. From 
an engineering standpoint, the value 
of these and similar programs comes 
not from complex math routines or in- 
novative algorithms used in the cal- 
culations, but from relatively simple 
but tedious math in a flexible and 
convenient package that an engineer 
can pick up after a period of disuse 
and put to work immediately. ш 
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THE COMMODORE 128 is three computers in one. It has а 280 for CP/M, 
a Commodore 64 mode, and a C-128 mode that provides 80-column RGB 
text output and uses an 8502 processor, switchable between | and 2 MHz. 
William Wiese Jr. reports that the C-64 mode ran all his C-64 software, although 
it cannot access the improved features available in the C-128 mode. The system 
appears to be a good value and an interesting path of expansion for C-64 
Owners. 

John D. Unger was impressed with the ITT XTRA XP. It is an IBM PC AT 
clone, but it is more compatible with the IBM PC and PC XT than the AT is. 
The benchmarks prove that the system is fast, especially when you use the 
disk-caching software provided with the unit. [ohn believes that the combina- 
tion of zero-wait-state RAM and disk caching put the XP ahead of the AT in 
most categories. 

lohn also examines the Conquest Turbo PC, an IBM PC XT compatible with 
an 8088-2 central processor that you can switch between 4.77 and 8 MHz. 
He concludes that the machine, despite some small difficulties, is an excellent 
value that deserves consideration from experienced users. 

William Wong examines two LISP implementations for MS-DOS. His com- 
parative perspective explains the trade-offs you will face in deciding between 
a $70 package and a $169 package. BYSO LISP support of LISP 1.5 is relative- 
ly complete. but the author concludes that it may be inappropriate for very 
sophisticated work. Waltz LISP based on Franz LISP. lacks floating-point 
numbers but is fast and very functional. 

William Jacobs looks at ExperOPS5. a Macintosh implementation of OPS5. 
ExperOPS55 is an expert-systern shell on which you can write microcomputer 
expert systems, but the author reports that using the production rule language 
for serious application development would be difficult. 

Patricia Wirth and Lincoln E. Ford compare five laboratory interfacing 
packages. They conclude that the software packages differ in their emphasis. 
idiosyncrasies, quality of documentation, and ease of use. Those involved in 
the analysis of laboratory data will find the authors’ views indispensable. 

Finally, Robert D. Swearengin found that the ІВМ Wheeiprinter E is a sturdy, 
no-nonsense daisy-wheel printer with slow speed but high quality. The docu- 
mentation is good and the operation is flexible. 
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here are always impressive new 

developments at COMDEX. 
Spring COMDEX in Atlanta is smaller 
than Fall COMDEX in Las Vegas. but 
it still took technical editor Stan 
Wszola and me three and a haif days 
to visit all of the exhibits. 

Laser printers and desktop pub- 
lishing were conspicuous; the Show 
Daily counted 15 different laser print- 
ers on the floor. There were the well- 
known units, including those from 
Hewlett-Packard, Ricoh, Kyocera, and 
Canon, but perhaps the most unusual 
was the LaserPro from Oasys. Though 
only $1895, the printer has some in- 
teresting features. It can accept 
envelopes and allow output to 
emerge print down to sequence 
documents in proper page order. 

The Atari and Amiga booths were 
the center of most of the excitement. 
The Amiga Sidecar was particularly 
interesting. Scheduled for release this 
fall, this IBM PC hardware emulator 
allows you to run MS-DOS as an In- 
tuition task. The prototype, which 
contains an 8088 running at 4.77 
MHz and 256K bytes of RAM (ex- 
pandable to 512K bytes). includes 
three [BM PC-compatible expansion 
slots and ran a variety of applications 
without crashing and with impressive 
speed. 

We also saw a number of new 
peripherals, including DigiView from 
NewTek, a video digitizer that pro- 
duces high-quality views of stationary 
objects. Digi-View connects to the 
printer port and takes a signal from 
a black-and-white video camera. By 
photographing an object three times, 
each with a different primary color 
filter, you can obtain and then 
manipulate color images. 

One change merits mention: Atari 
has decided not to include an RF 
modulator with its 1040ST. Some folks 
at Atari have intimated that third par- 


ties might market an RF modulator for 
the 10405Т; however, you should not 
expect, as Phillip Robinson and I sug- 
gested in our March preview, to be 
able to hook up the unit to your color 
TV in the near future. 

Atari showed its own IBM PC- 
compatible box, a modest unit that 
will retail for under $300. For the mo- 
ment. the prototype provides limited 
compatibility and possibly only one 
expansion slot. 

Perhaps the most impressive ST 
development (scheduled for the third 
quarter] is Batteries Included's 
Thunder, a writer's assistant that. for 
only $39.95, will provide a 
50.000-word spelling checker, a 
PRD+-like abbreviation facility, and a 
Borland Lightning-like thesaurus. 

Pixelmaster. a color ink-jet printer 
from Howtek, caught our fancy. The 
printer uses hard, crayon-shaped 
plastic rods to produce near-offset- 
quality raised color text. A rotating 
print head has 32 separately aimed 
ink jets, 20 for black ink and 4 each 
for yellow, cyan. and magenta. 

Another interesting new product is 
Toshiba's T3100, a PC AT portable that 
weighs only 15 pounds. The unit has 
an 80286 running at 8 MHz, a stan- 
dard 640K bytes of RAM expandable 
to 1.6 megabytes, one 720K-byte 
34-inch disk drive, а 10-megabyte 
hard disk, and an 80-сһагасіег by 
25-line gas-plasma display. 

IBM again showed off its Converti- 
ble The major impact of IBM's an- 
nouncement may well be to legitimate 
laptops and the 3%-inch drive in the 
MS-DOS world. A number of other 
new computers will also demand con- 
sideration, including the Bondwell 8 


and the Toshiba T1100. 

Torringtons Manager Mouse caught 
our eye. The mouse. which retails for 
$198. plugs directly into the serial port 
of an IBM PC or compatible. The 
durable dual-wheel design of the 
mouse gives it a smoother feel and 
should eliminate most maintenance 
problems. The unique design allows 
you to use it on any horizontal or ver- 
tical surface. You can use the mouse 
with Lotus 1-2-3. dBASE II, Symphony, 
Framework, and WordStar 2000. 

There are also two interesting 
developments in mass storage. 
lomega's Bernoulli Box Plus combines 
two removable cartridge 20-megabyte 
disk drives with an 80-megabyte hard 
disk drive. Archival backup software 
can back up the fixed disk to multi- 
ple cartridges at the rate of 4 
megabytes per minute. An alternative 
for fast and virtually unlimited on-line 
storage and backup is IDEAssociate's 
Diskit 2, a compact external disk drive 
with twin lO-megabyte Winchester 
removable cartridges. 

There were also small items that are 
often easy to miss. The Missing Link 
($29.95) from Active Components (for 
a Commodore 128 or IBM PC, ХТ, or 
AT with a color graphics adapter) pro- 
vides 16 shades of green or amber on 
a composite monitor. The Missing 
Link has a 9-pin connector on one 
end to attach to your system and an 
RCA connector on the other. The 
small device, which digitally combines 
an RGB signal into a standard com- 
posite black-and-white signal, requires 
no external power supply. 

Comparative reviews will be appear- 
ing in comfhg issues. Pléase stay 
tuned for reviews of 24-pin printers, 
[BM PC AT multifunction boards, tape 
backup units, telecommunication soft- 
ware, laser printers, and more. 

—Jon Edwards 
Technical Editor, Reviews 
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Explore АІ on your PG 


Smalltalk/V transforms your PC into a versatile AI workstation 


Only Smalltalk/V lets 
you experience the thrill 
of a responsive AI work- 
station while learning 
artificial intelligence 
techniques and using 
them to create 
practical applications. 


"Smalltalk/V 
gives me the feel of an 
AI workstation on 
my PC." 
—датуі Rubin, 
Technical Editor, 
Al Expert 
Magazine 


Watching someone use an AJ 

workstation [$ a vision of what the 

computer was meant to be. Fingers dance 
across the keys as windows dilate, shift, overlap, 
and disappear on the bit-mapped display. Ideas 
spring to life as program fragments execute, are 
modified, expanded, combined and tried again in 
3 creative arabesque of text and graphics. The 
interface vanishes, man and machine are one. 
Smalltalk/V brings thal experience to 

your IBM-PC. 


“We use Smalltalk 


as our primary language 
for teaching artificial intelligence." 
—JDr. Jobn Pugh 
Director, School of Computer Science 
Carleion University 


Of the three main AI languages, Smalltalk, LISP, 
and Prolog, only Smalltalk was intended for 
individual use on a personal computer. Only 
Smalltalk was designed 10 provide a maich 
between human and computer models of 
reality. Only Smalltalk is easy to learn, easy 10 
read, and easy 10 use. 


^$Smalltalk/V is the 
highest performance 
object-oriented 
programming system 
available for PCs." 
Chief Sctentist 

Oliveiti Artificial Intelligence Center 


Smalltalk/V Features 
® High-performance 


object-oriented programming 
е Integrates object-based and rule-based 
programming with object-oriented Prolog 
® А user-exlensible, open-ended environment 
* À responsive graphical user interface 
® Supports exploratory programming and 


“We found Smalltalk/V excellent 
for developing advanced decision- 
support tools based on decision 


" prototyping 
analysis and AI techniques. e Class hierarchy with inheritance creates highly 
—]Jr. Samuel Holtzman, re-useable code 


Professor, Stanford University 


Smalltalk/V is pure object-oriented programming 
— a powerful 1001 for designing frame/script- 


е Smallialk source code included, with browser 
windows for easy access and modification 
© А huge toolkit of classes and objects for 


based knowlege representations, inference building a variety of applications 
engines, expert systems, simulation environments, % Object-swapping creates virlual memory on 
intelligent interfaces, network control software, hard or RAM disk 


è Bit-mapped graphics with bit and form editors 
® A sophisticated source-level debugger 
* Automatic change log for easy recovery 
from errors 
ө Powerful directory/file browser system for 
organizing DOS files 
® Optional communications interface to 
Unix™ and other systems 
® Access to ather languages and DOS functions 
® DOS command shell 
€ Detailed owner's manual designed for both 
beginners and advanced programmers 


communications interfaces, and much more. 


Methods, our character-based Smalltalk, 15 now 
available for $79. It has all of the features of 
| Smalltalk/V except graphics, rules, source-level 
debugger, and object-swapping. However, it 
supports color, includes the communication 
package, and does not require a mouse. 


BYTE aed БІЛ are trademarks of McOrrw-Bül Гас. ІВМ, [BM-FC. шкі 
[BM PCT are trademarks of international Busiarss Machines 
Corporsiion. Uni: | a trademark af Bell Labonocies. 

Inquiry 114 


YES! | want 10 turn my PC into an АГ workstation. Send me... 


C] maay .. . "E 
Communications for Smalit/v — .$49 
С methods посно 


Commtunicuions) .. ‚$79 
Shipping and Handling ,.. ...... < Á— ÁÉ— 
CA residents add applicable 
sales tax .  ——— НЕШИ 
Shipping and Handling 
US. Canada. and Merko. .. , хо тез ва ТИ 
Elsewhere .. ... - „, т » .$15.00 


NOT COPY PROTECTED, 60-0АҮ MONEY-BACK GUARANTEE 


ON-LINE USER-SUPPORT CONFERENCE ON BYTE'S BIX™ 
І enclose || Check C] Money Order 


C] Credit card information — 1 wc Smalhall/V requires DOS and 512K RAM on [BM PCs (inclading AT) or 


О visa “ 


“а Microsoli or compatible mouse, and a ССА, ЕСА, Hercules, 
or АТАТ Hi-Res graphic controller 

Number: Expiration — 

Signature 

Хате: нес. 

Street Address: 

Ciy/Sute/Zip 


—— ПТ ——— 5200 West Century Boulevard 
Phone: Los Angeles, CA 90045 


(213) 645-1082 
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THE COMMODORE 128 
PERSONAL COMPUTER SYSTEM 


The Commodore 128 per- 
sonal computer includes 
128K bytes of RAM and uses 
two microprocessors, a Z80 
and a 6502-compatible chip. 
the 8502, which supports 
bank-switched memory. The 
C-128 includes dual video 
outputs, a four-voice sound 
synthesizer, 80-column RGB 
text output with its own inde- 
pendent 16K of video RAM 
(supporting 640- by 200-pixel 
resolution), and the 40-col- 
umn VIC-II chip. which sup- 
ports 320- by 200-pixel high- 
resolution sprite graphics. 

On power-up, the C-128 
enters the "native; or C-128, 
mode, which uses the 8502 
processor. switchable be- 
tween a |- and 2-megahertz 
clock speed. The mode ac- · 
cesses the 128K of RAM 
using bank-switching tech- 
niques and allows you to use 
BASIC 7.0, an advanced 
BASIC. Іп C-64 mode. you 
obtain full compatibility with the Com- 
modore 64 but without access to any 
of the C-128's advanced features. Al- 
ternatively you have a 2-MHz ZBO- 
based CP/M machine that supports 
bank-switched CP/M version 3.0 (CP/M 
Plus). 


C-64 MODE 

In C-64 mode, i had no trouble load- 
ing and running all my C-64 programs, 
including heavily copy-protected 
ones. There are three ways to switch 
to C-64 mode: In C-128 mode, you can 
type GO 64: you can hold down the 
Commodore logo key while powering 
up: or you can put a C-64 ROM car- 
tridge in the expansion port. Note 
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Compatibility with the 


Commodore 64, a Z80 for CP/M, 
a new BASIC, and more 


that you cannot leave the C-64 
mode—the slight changes in the oper- 
ating system necessary to implement 
the exit would reduce compatibility 
with the С-64. Note also that in C-64 
mode. you will not normally be able 
to access any of the C-128's improved 
features, such as 80-column video 
output or high-speed disk drive usage 
with the 1571 drive. 

There are oniy three slight dif- 
ferences between the C-64 mode and 
an actual C-64. The VIC-II video 
graphics chip has two extra registers, 
#47 and #48 (at locations 53295 and 
53296). Register 47. a keyboard con- 
trol register, uses 3 bits (the 5 highest 
bits are unused) to scan the extended 


key matrix. C-128 mode uses 
the register to read the 
numeric keypad, outboard 
cursor keys, Help, Tab, and 
other special function keys. 
To maintain full compatibili- 
ty. the C-64 mode does not 
read the registers, but you 
could write code to read 
these keys even in C-64 
mode. 

Register 48 simply contains 
one bit that selects 1- or 
2-MHz clock speeds. You can 
run many programs in C-64 
mode at a 2-MHz clock rate, 
but you will not be able to 
access the VIC-II video chip: 
therefore, the screen will be 
blank. Additionally, the C-128 
cannot communicate with its 
companion disk drive at this 
higher clock speed. The 
modem port and the sound 
chip do function properly 
when the system is running 
at 2 MHz. 

The third difference results 
from having two 64K-byte RAM banks. 
If you power up in C-128 mode and 
select bank O or 1, that will be the 
bank of RAM that the C-64 uses. Of 
course, this "difference" has no effect 
on compatibility with a stock 
C-64. 

| have experienced no incompatibil- 
ities, and 1 am completely satisfied 
with the C-64 mode, but | have heard 
that one program, Commodore's In- 
ternational Soccer, does not function 
properly because of incorrectiy read 

(continued) 
William Wiese |. (118 West 36th Ave., Apt. 
О, San Mateo, СА 94403) is currently a 
college student in San Mateo. His interests 
include amateur radio and classical piano. 
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sprite definition data. Only programs 
that use locations 53295 and 53296 
(DO2F and D030 hexadecimal) will 
ever cause any small differences. Also, 
there may be minor incompatibilities 
due to the use of the new 1571 fast 
drive. which | discuss below. 


С-128 MODE 

The C-128 mode supports 80-column 
text output via an RGB output port. 
and 40-column text or high-resolu- 
tion graphics output through a com- 
posite video port. The 80-column 
mode supports escape sequences 
that toggle true underlining and flash- 
ing characters. The 80-column video 
generator is an 8563, a proprietary 
chip that is a descendant of the 6845 
CRT controller used in the IBM PC. 


The 8563 has its own 16K of video 
RAM that is not part of the C-128's 
memory map. To access a memory 
location in this "detached" RAM, you 
must write the low and high bytes of 
the desired address to special regis- 
ters in the 8563 and then read from 
or write to another special 8563 10 
register. 

In the 2-MHz mode. you can only 
enable the 80-column screen; the VIC- 
[| chip cannot generate video at 2 
MHz. In I-MHz mode, both the 8563 
and the VIC-II are operational: you 
can have two displays running at once. 
There is an undocumented 640- by 
200-pixel graphics mode on the 8563. 
This graphics mode doesn't support 
sprites and fancy multicolor graphics. 
and you cannot access the mode 


Listing 1: A demonstration of 640- by 200-pixel graphics. 


108 DEF FNA(X)eSIN(X) 
110 TRAP310:FAST:BANK15 


112 WR452684:REw52698:REM EDITOR ROUTINE ADRESSES FOR 


8563 REGISTER READ/WRITE 


114 FORIxOTO7 :MA(1)«u2](7-I):NEXT 
IMUM (X) 


120 INPUT "........ МАХ = "MX 
130 INPUT "........ MINIMUM (Х)= ";ММ 
140 INPUT "EXPECTED MAXIMUM (Y)e “;Ү2 


150 
160 
170 
180 VS=200/ABS(Y2-Y1) 
190 V0«100-Y2-Y1 

200 HS«ABS(MX-MN)/640 
210 GOTO 260 


INPUT "EXPECTED MINIMUM 


IF MN>MX THEN T=MN:MN=MX :МХет 
IF Y12Y2 THEN T«Y1:Y12Y2:Y22T 


215 REM PLOT X AND Y ON 640 X 200 BITMAP 
216 РЕМ LINES220 CALCULATES ADDRESS HIGH & LOW BYTES 


217 


REM LINE£250 READS BYTE FROM BITMAP 


218 REM LINEg240- SETS APPROPRIATE ВІТ IN BYTE, 


WRITES TO BITMAP 
219 REM 


220 AD=INT(X)/6+INT(Y)*80:H=AD/256:L=ADAND255 
230 SYS WR,H,18:SYS WR,L,19:SYS RE,0,31:RREG BY 
240 SYS WR,H,18:SYS WR,L,19:SYS WR,BY OR MA(XAND7),31 


250 RETURN 
255 REM 


260 SYS WR,128,25: Em WR,113,26:REM HOUSEKEEPING, 


TURN ON GRAPHIC 
270 SYS WR,0,18;SYS wR, 9,1 


19 
280 FORI=@TO 64:5Ү5 WR,0,31:SYS WR,0, 380: МЕХТ : КЕМ 


CLEAR SCREEN 


298 FOR Xe@T0639: YeVO-VSeFNA(XeHS4MN) : GOSUB220 : NEXT 


306 GETKEY A$ 


310 SYS WR,64,25:SYS WR,240,26:REM RETURN TO TEXT 
MODE 
320 BANK15:FORI=@TO64: SYSWR , 96, 31:SYSWR, 0,30: 


NEXT :SYS49191 


325 REM SCREEN GARBAGE CLEARED,AND CHARACTER SET HAS 


NOW BEEN RESTORED 


330 PRINT ERR$(ER); “ ERROR IN ";EL 


340 END 
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from BASIC 7.0; you will need a ma- 
chine code routine or use cumber- 
some PEEKs and POKEs. A simple 
graph-plotting program. in listing |, 
demonstrates this mode. 

In contrast to the slow serial link be- 
tween the C-64 and the 1541 disk 
drive, there is a very fast serial link 
between the C-128 and the new 1571 
disk drive. The serial port is fully com- 
patible with the older, slow devices; 
you can put both slow devices (like 
printers) and fast devices on the serial 
bus at the same time. ] have not en- 
countered any problems with serial 
bus lockup. 

The C-128 mode uses all the keys on 
the keyboard. The function keys are 
predefined with commonly used com- 
mands. You can list definitions of all 
the function keys with the KEY com- 
mand and redefine them with the 
KEY# statement. 


BASIC 7.0 

The C-128 includes BASIC 7.0 in 32K 
of ROM. It is one of the most com- 
prehensive BASICs | have seen and is 
upwardly compatible with the C-64's 
BASIC 2.0. BASIC 7.0 supports con- 
structs such as IF. . . THEN. . . ELSE. 
and DO-LOOP, and you can modify 
the loop construct with UNTIL, 
WHILE, or EXIT. In addition to the 
standard implementation of PRINT 
USING. BASIC 7.0 also provides 
PUDEF. which replaces the standard 
space. dollar sign. decimal point, and 
comma characters used by PRINT 
USING with your own set of four 
special characters. 

BASIC 7.0 includes a complete set 
of graphic commands, including BOX, 
CIRCLE, and PAINT. One of the 
graphic modes allows a split graphics/ 
text screen with 5 text lines at the bot- 
tom of the screen: you can reset the 
number from 0 to 25. The screen co- 
ordinates can range from O to 65535, 
either in a monochrome or multicolor 
bit map. A sprite editor lets you create 
and save images of sprites. The BASIC 
command MOVSPR controls sprite 
movement. The WINDOW command 
takes parameters indicating the win- 
dow's upper left row and column and 
lower right row and column. АЛ out- 
put then appears there without over- 
writing text outside that window. Un- 
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Commodore 128 Я ЕМЕ 


Сотрапу 

Commodore Business Machines Inc. 
1200 Wilson Dr. 

West Chester, PA 19380 

(215) 436-4200 


Size 
C-128: 1212 бу 17 by 2 inches 
1571 disk drive: 13V» by BY by З inches 


READ 


Components 

Processors: 8502 (6502-compatible), 
switchable 1 or 2 MHz 

280А, 2 MHz 

Memory: 128K НАМ; 16K RAM, video 
ВАМ for 8563 video chip, independent of 
main memory; 48K ROM, containing 


system; 16K ROM, containing BASIC 2.0 
and operating system for Commodore 64 
moda 


Mass storage: 1571 intelligent disk drive; 
5'A-incn double-sided double-density 
(340K) 

Display: 40-column/graphics; 80-column 
text only 

Keyboard: Commodore 64 layout: 14-key 
numeric keypad; 4 auxiliary cursor keys: 
8 special function keys 

МО interfaces: One RS-232C 3-line 
interface, logical voltage levels; one serial 
bus for disk drives and printers; two 
joystick/paddle ports; one 8-bit ИО port 


Software 

BASIC, operating system, monitor in ROM, 
C-128 tutorial/demo disk; CP/M version 3.0 
operating system and associated utilities 


Optional hardware 
256K/512K RAM expansion cartridge 


Price 
C-128 computer: $299 
1571 disk drive: $279 


| 40K FILE COPY 
BASIC 70, editor, monitor, and operating " м m 


MEMORY SIZE (K BYTES) 


BASIC PERFORMANCE (IN SECONDS) 


"nd ese 


ЕЕЕЕ EH TT] 


DISK ACCESS IN BASIC (IN SECONDS) 


WRITE 


с “ғ 100 150 хы 24 ü 50 1200 158 209 250 


SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 


ж 4G 50 o № 20 за 40 © 


SPREADSHEET (IN SECONDS) 
RECALCULATE 


SYSTEM FEATURES 
DISK STORAGE (K BYTES) 


9 200 $00 асо 1000 6 890 eon 1200 10 тосо 


wm COMMODORE 128 жаш (ВМ РС wm APPLE JIE 


The Sieve graph shows how long it takes to run one iteration of tha 
sieve of Eratosthenes prime-number benchmark. Tne Calculations 
graph shows how long it takes to do 10000 mutiplication and 10000 
division operations using single-precision numbers, (For the program 
listings, see BYTE's Inside the ІВМ PCs, Fal! 1985, page 195.) The 
graphs for Disk Access in BASIC show how long it takes to write 
and then read a 64K-byte sequential text file to a blank floppy disk. 
Tha Systern Utilities graphs show how long it takes to format and 
copy a 40K-byte file using the system utilities. The Spreadsheet 
graphs show how long it takes to load and recalculate a 25- by 25-cell 
spreadsheet in which each cell equals 1.001 times the call to its left. 
The spreadsheet used was Microsoft's Multiplan. The Memory Size 


graph shows the standard and optional memory available tor the 
computers under comparison. The Disk Storage graph shows the 
highest capacity for a single floppy disk drive and the maximum 
standard capacity for each system. Tests on the Commodore 128 
used BASIC 70 and Epyx's release of Multiplan version 1.07. For the 
Commodore 128, the Disk Write and Disk Read tests were modified 
[© overcome the limitations of BASIC 70's 80-character (maximum) 
input buffer. For the Disk Copy test, wa used the DOS Shell pro- 
gram that comes with the 1571 drive. This has a sector-by-sector 
disk copy program, which includes disk format time. There are many 
public domain programs that will copy an unprotected disk in 3 to 
6 minutes. 
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fortunately, BASIC 7.0 does not in- 
clude text and graphic screen dump 
commands as in Simon's BASIC. 

To program music in BASIC on the 
C-64 you must use the 658] Sound In- 
terface Device (SID) chip, which re- 
quires using a seríes of obscure 
POKE commands. By contrast, BASIC 
7.0 includes fairly self-explanatory 
sound statements like VOL, FREQ, 
DURation, and VC (voice number). 
Other statements set parameters such 
as sweep, frequency, waveform, and 
pulse width. PLAY, TEMPO, and 
ENVELOPE commands support 
music programming. Ten “instru- 
ments" are predefined. 

The disk-access commands in 
BASIC 7.0 are excellent improve- 
ments. DIRECTORY and CATALOG 
display the disk's directory without 
first loading it into memory. Moreover, 
you will not need to use the OPEN 
command to send most DOS com- 
mands. For example. to erase a disk 
Ше on the C-64 you must enter 


OPEN 15, 8, 15, "SO:filenarne” : 
CLOSE 15 


To accomplish this same operation 
in C-128 mode, you simply type 
SCRATCH "filename". The CONCAT 
command links two disk files. 
DCLOSE is an especially important 
new command. When a BASIC pro- 
gram that accesses the disk drive en- 
counters an error and stops, it often 
leaves all disk files open. DCLOSE 
sends an UNTALK command directly 
to the disk drive, closing all files prop- 
erly. Remember, if a disk-accessing 
BASIC 7.0 program crashes. the first 
thing you should do is type DCLOSE. 

There are several other helpful fea- 
tures. When a program stops due to 
an error, you can press the Help key 
and a program line. The line. with the 
offending statement underlined, will 
be listed. The Pointer function (Y = 
POINTER (X) ) returns the address of 
the variable used as the argument. 
DEC and HEX$ provide conversions 
between hexadecimal and decimal. 
You can obtain error trapping via 
TRAP and the reserved variables ER 
(error number) and EL (the line 
number where the error occurred). 
BANK n sets the memory configura- 
tion to any of 16 combinations of 
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RAM, ROM, and I/O. 

The SYS command now accepts pa- 
rameters to be loaded into the 8502 
accumulator (.A). .X, and Y registers 
before the machine language routine 
is executed. The companion of the 
new SYS instruction is the RREG in- 
struction. RREG (read registers] is not 
mentioned anywhere in Commo- 
dores documentation, but it returns 
the contents of the 8502's accumula- 
tor, xy. and status registers to а se- 
quence of BASIC variables. Its format 
is АВЕС A, B, C, D. Finally, MID$ can 
be a result of an expression. MIDS 
(45,53) = "WOW" is perfectly 
acceptable, 

The C-128 provides a built-in ma- 
chine language monitor that supports 
disassembly, memory dumps, and 
memory editing and has a one-line as- 
sembler. | was unhappy with disas- 
sembly because | was used to the 
Hesmon-64 monitor, which scrolls 
more easily both backward and for- 
ward through a disassembly or mem- 
ory dump. The C-128 monitor includes 
a comprehensive base-conversion 
facility that accepts hexadecimal. oc- 
tal, binary, or decimal numbers. In ad- 
dition, the monitor's one-line assem- 
bler can accept operands in any of 
these bases. The monitor supports ac- 
cess to the disk command channel 
and can display the disk directory 
without first being loaded into mem- 
ory. The L {load a program) command 
allows you to force-load a program 
into any area of memory by accepting 
an alternate load address as an op- 
tional parameter. Bank selection is 
easy. Instead of selecting a given bank 
and then doing all assembly. disas- 
sembly and memory editing there, 
addresses can be five hexadecimal 
digits long, with the most significant 
digit indicating the bank to be used. 

One feature that is missing is out- 
put diversion to the printer or a disk 
file. The only way to divert a dis- 
assembly, memory dump, or the like 
to an output device is to exit to BASIC 
with the X command and use the 
OPEN command to open a channel 
to device #4 (the printer) or #8 (the 
disk), use CMD to cause output diver- 
sion, then reenter the monitor and 
type in your desired commands. On 
completion of your task, you'll have 


to exit to BASIC again, type PRINT# 
nto cause any untransmitted data to 
be sent to channel £4 and then type 
CLOSE n. The C-128 monitor does 
not support reiocation of machine 
code containing absolute address ref- 
erences. 


CP/M VERSION 3.0 

The CP/M mode is a competent im- 
plementation of the operating system. 
It provides full CP/M compatibility at 
about the lowest price I've seen for 
a complete CP/M system, although | 
experienced some major problems. 

The Commodore 128's third mode 
supports Digital Research's CP/M ver- 
sion 3.0 operating system. or CP/M 
Plus. The C-64 cartridge version of 
CP/M, which did not function with 
many C-64s, used the 40-column 
screen and was seriously inhibited by 
the slow speed of the 1541 disk drive. 
Furthermore, Borland International's 
Turbo Pascal is the only commercial 
software package available to C-64 
CP/M users. 

The C-128 has a standard CP/M sys- 
tem. It closely emulates a Lear Siegler 
ADM 31 terminal. whose commands 
are a superset of the famous ADM 3A 
terminal. The C-128's implementation 
of CP/M Plus supports all ADM 3A 
commands. It can use the slow 154] 
drive, but CP/M Plus is designed to 
use the faster 157! drive. In addition 
to the speed increase, the new drive 
can read many different disk formats. 
including MFM (modulated frequen- 
cy modulation) disks that are used in 
standard 5%-inch CP/M systems. The 
operating system can read four dif- 
ferent, predefined floppy disk for- 
mats: the Osborne 1 single-sided 
double-density, the Kaypro 2 single- 
sided (or the Kaypro IV double-sided), 
the Epson OX-10, and the IBM PC 
CP/M-86 format. Note, however, that 
CP/M-86 programs will not run on the 
С-128; the operating system can mere- 
ly read and write text or data files to 
or from the CP/M-86 disk. 

The C-128 comes with the CP/M ver- 
sion 3.0 (banked-memory version) 
operating system on a 1541/1571 for- 
matted disk. The operating system in- 
cludes several standard utility pro- 
grams—ED, PIP. REN. DIR, GET. PUT. 

(continued) 
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Presenting four upstanding Citizens who give faithful 
service above and beyond the call of duty Citizen" dot matrix 
printers, precision-engineered by the people who've become /^ ^^ 
a wristhold word in fine, precision-engineered watches. 

The Citizens are sleek, quiet, and reliable. I hey^re 
extremely easy to use. And feature a unique push-feed 
paper "s that makes paper loading a breeze. What's 
more, the Citizens аге ІВМ? and Epson*compatible. Can print graphics. 
ШЕШ Can dash out output at 160 cps (40 cps — д Or d 
a blazing 200 cps (50 cps correspondence quality). And offer a comprehensive 
| 18-month warranty on all parts and labor, including the print head. 
| The Citizen MSP-10/15 and MSP20/25. Four solid reasons to 
EE 50р by your dealer. 

And watch what the Citizens can do tor you. 
For more information, call 1-800-556-1234, Ext. 34. 


| In California, 1-800-4412345, Ext. 34. == CITIZEN" 


Or write Citizen America Corporation, === 
2425 Colorado Avenue, Santa Monica, CA 90404. 


| ©1926 Citizen America Corporation. Citizen and the Citizen lago are trademarks of Citizen Watch Co, Led. IBM is a registered trademark 
of International Business Machines Corporation. Epson is a registered trademark of Epson Corporation. 
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The C-128 uses the 
extra clock line on 
the serial bus to help 
make dala transfer 
much Íaster. 


SUBMIT. etc.. as well as a comprehen- 
sive HELP program and file. For 
$19.95, you can obtain additional 
CP/M version 3.0 documentation and 
programs from a joint Commodore/ 
Digital Research offer. After a two- 
and-a-half-month wait, | received a 
complete user's and programmer's 
manual relevant to generic CP/M ver- 
sion 3.0, not the C-128 implementa- 
tion specifically. 

| also received two disks with, 
among other things, the SID debugger 
and its associated utilities (histogram 
generator and the like], and both the 
MAC macro assembler and the RMAC 
(the R is for relocatable) macro 
assembler. | especially like SID. which 
seems more powerful than the debug- 
ger/monitor packages for the C-64 and 
C-128 modes. These disks also con- 
tain several .LIB and .ASM files used 
to produce a customized operating 
system. One contained terminal 
emulation routines for a variety of 
standard terminals. 

The banked-memory version of 
CP/M version 3.0 allows 59K bytes of 
transient program area to reside in 
RAM Bank 1, while much of the oper- 
ating system resides in RAM Bank 0. 
Bank 0 also stores the console com- 
mand processor, which interprets 
command-line entries. Storing the 
CCP in RAM makes it available with- 
out time-consuming disk access each 
time the system is “warm-booted.” 
Extra RAM banks in the 256K/512K 
RAM expansion cartridge can func- 
tion as a RAM disk. The version of 
CP/M Plus currently being shipped 
does not support RAM disk usage 
+ a future versions probably 
will. 

C-128 CP/M uses both the Z80 and 
8502 processors. The Z80 executes 


274 BYTE = JULY 1986 


most of the CP/M BIOS functions. The 
6502-compatible 8502 handles I/O to 
and from the serial modem port. the 
serial port connecting the disk drive(s} 
and printer, and the keyboard. As a 
result, the BIOS is split into chunks: 
BIOS80 contains 280 code, and 
BIOSB85 contains 8502 code. 

The C-128 CP/M mode does not 
support a standard UART chip for 
RS-232C serial I/O. Instead. the 8502 
is switched in to assemble serially 
received bits into a data byte, or to 
break down a data byte into a bit 
stream. 8502 software handles pari- 
ty and stop bits. Commodore 
emulates the 6551 UART chip in soft- 
ware, but the emulation can only sup- 
port 1200 bits per second, while the 
real 6551 can support communication 
rates up to 19.200 bps. | consider this 
one of the more serious limitations of 
the C-I28—what if a user wants to 
communicate with a mainframe or 
quickly dump data to a printer buffer? 

There seems to be no compatibil- 
ity problem with Commodores imple- 
mentation of CP/M Plus. Most any 
program that functions under CP/M 
Plus on another machine should func- 
tion properly on the C-128, although 
some programs that run under the 
older CP/M version 2.2 may not run 
under CP/M Plus. The WordStar pro- 
gram bundled with the Kaypro left a 
set of “01” characters оп the screen. 
An Osborne-bundled WordStar func- 
tioned perfectly. 

Note that the August 1985 version 
of CP/M Plus cannot use the modem 
port. | was unable to use a simple ter- 
minal program that ran properly on 
Osbornes and Kaypros. Other C-128 
users have reported occasional lock- 
ups during attempts at RS-232C com- 
munications; | experienced no such 
problems myself. Commodore says it 
is now shipping a bug-free CPM.SYS 
program that not only supports the 
modem port but also is able to use 
the 256K/512K RAM expansion car- 
tridges as speedy RAM disks. They 
have promised to send the disk to all 
registered C-128 owners, but as yet | 
have received nothing from them. 


THE 1571 Disk DRIVE 
Commodore uses an intelligent 
(microprocessor-controlled) disk drive 


connected via a serial version of the 
IEEE-488 bus. The 1571 drive has a 
built-in power supply: the unit mea- 
sures 134% by 8M by 3 inches. It is 
enclosed in a sturdy plastic enclosure 
that is the same off-white color as the 
C-128. The drive mechanism is fairly 
quiet, and I've had no alignment prob- 
lems with it after several months of 
intensive use. There are two small 
switches on the rear panel of the 1571 
that allow you to change the drive's 
device number from 8 to 9, 10, or 11. 

The 1541 drive. the companion of 
the С-64. is slow and frequently falls 
out of alignment. The 1571 drive is 
almost 100 percent compatible with 
the old 1541. Used with a C-64 (or 
C-128 in C-64 mode), the drive oper- 
ates at the same slow speed as the 
1541. However, the C-128 uses the ex- 
tra clock line on the serial bus to help 
make data transfer much faster. and 
faster DOS routines are used as well. 
For example, formatting an ordinary 
single-sided (683 sectors) disk takes 
79 seconds under the old DOS. Under 
the new DOS (brought up when the 
1571 senses the computer has a fast 
serial bus), formatting a double-sided 
(1366 sectors total) disk takes only 
about 40 seconds. Loading a 
158-block program using a [541 (or 
а [571 in 1541 mode) takes 105 sec- 
onds. With the 1571 in its fast mode. 
the same program loads in only 10 
seconds. There are public domain 
programs that convert an ordinary 
Commodore sequential file to a 1571 
CP/M file. Unfortunately. they are quite 
slow. A 40K file might take over half 
an hour to convert. 

A DOS command selects 1541 
mode or 1571 mode. In the slow 1541 
mode, you can select either head in 
order to read data from either side of 
a double-sided disk. (Note that you 
cannot read the data by flipping the 
disk because of the reversed direction 
of rotation.) 

Besides reading GCR (group code 
recording) format disks—that is, or- 
dinary Commodore disks—the 1571 
can also read MFM format disks. А|- 
though Commodore CP/M Plus only 
supports Osborne. Kaypro, Epson, 
and IBM CP/M-86 formats, there is no 
reason why the 1571 could not read 
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Withall these SoftLogic Solutions, 


you could run out of problems. 


Now theres a whole family of low-cost, easy to use Softlogic software for the IBM PC, XT, AT, and compatibles. 
They'll save you time, aggravation, and lots of money. Got a problem? Check out these Softlogic Solutions. 


Software Carousel — The easy way 
to move from one program to another. 


What a hassle. Saving, exiting, loading, retriev- 
ing—just to move from one application to 
another. With Software Carousel, you can keep 
up to ten programs loaded and ready to run. 
Best of all, you can use all your memory in each 
and every one. Supports AboveBoard™ and 
RAMpage? too. 


Disk Optimizer—Speeds up your 
disk by cleaning up your files. 


You may not notice, but your hard drive is get- 
ting slower. Because your files keep getting frag- 
mented and scattered on your disk. Reading, 
writing, everything takes longer, because your 
disk is working harder. Disk Optimizer puts back 
the speed by putting your files back in one 
piece— where they belong. 


Cubit— Packs more of your data 
onto less disk space. 


Filling up your hard disk again? Don't run out 
and get a bigger drive. Get Cubit, and get up to 
twice che storage capacity from the drive you 
already have. Cubit compresses and decom- 
presses word essor, spreadsheet, database, 
all kinds of f ickly, safely, invisibly. 


DoubleDOS ~The multitasking 
software that takes less of everything. 


You can spend more money, load more memory, 
and read more manuals with systems like Top- 
View" or Windows™ Or you can get Double- 
DOS, the amazingly simple concurrent software 
environment that lets you and your computer 
each work on different tasks at once. Nothing 


could be easier. And nothing costs you less. d Cp - жы с E ас 


Put your problems behind you. Order these SoftLogic . 
Solutions today. So why put up with problems? Especially when you Order today: 


get dependable SoftLogicSolutions for just 800.272.9900 


can 
* $49.95* each. Ask for SoftLogic products at your i 1 
$ 95 computer dealer. Or order directly from SoftLogic ае соон, = 
Solutions by calling 800-272-9900 (603-627-9900 in Manchester, NH 03101 


Each New Hampshire). 800-272-9900 (603-627-9900 in NH) 


"Plus $5.00 shipping & handling. х OFTLOGIC 


SOLUTIONS 
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Inquiry 313 


Does YOUR disk Look Like 


H.D. Tuneup 


cleanup your act! 


H.D. Tuneup tunes your disk file 
system, making it better than new. 
File loads speed along like new. 

| Directory searches are faster than 
new. 


H.D. Tuneup reallocates all of your 
files to be contiguous. Each file is 
placed in its proper location, 
adjacent to it's neighbors in the 
directory. 


Disk operations run faster when 
your files have been Tuned. 


| H.D. Tuneup relocates your sub- 
directories into one area of your 
disk, as close to the root as possible. 
All deleted entries are actually 
removed. 


Yaur drive head moves less from 
directory to directory than when 
your disk was new. TREE/F will fly 
when listing all of your files. 


H.D. Tuneup requires IBM 
PC/XT/AT compatability, 196k, and 
DOS 2.x/3.x. Fixed disks up to 32mb 
| may be tuned, along with any 5.25" 
diskette. 


NOT COPY PROTECTED! 
ONLY $39.95 plus $3.00 S/H 


Sof Cap Inc. 
P.O. Box 131 
Cedar Knolls, N.J. 07927 


Visa (201) 386-5876 M/C 


М.), residents add 6%, sales tax. 


For the best performance 
from your disk 
TUNE IT UP!! 


Visa, Master Card, Checks, Money Orders,ar | 


COD only, 
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any MFM double-sided double- 
density disk. 

Machine language programmers 
will like the 1571 because of the extra, 
unused 2K bytes of RAM. Because 
the 1571 reads GCR format disks, it 
seems possible that routines could be 
stored in this auxiliary RAM to read 
Apple DOS 3.3 and ProDOS disks. 

When a C-64 (or a C-128 in C-64 
mode) runs programs that have drive- 
controller-resident subroutines, there 
may be some slight incompatibilities 
between the 1541 and the 1571. [have 
not had any trouble with heavily copy- 
protected programs whatsoever. How- 
ever, a popular utility For C-64 users. 
Datamosts Kwik-Load. sometimes 
seems to lock up the computer until 
the drive is turned off and then on 
again. | have found that, upon enter- 
ing C-64 mode, typing OPEN 15,8,15, 
"UO > MO": CLOSE 15 will eliminate 
most compatibility problems. 

The 1571 drive's instruction manual 
is an excellent one for the new and 
intermediate-level user, but not for ex- 
perienced programmers. There are no 
memory maps, and the description of 
the UO commands that invoke special 
DOS functions merely tabulate the 
commands and their error returns. No 
instruction in using these commands 
is offered at all, leaving the user to at- 
tempt trial-and-error programming or 
to disassemble Commodores CP/M 
Plus and struggle to find out more 
about the multi-format capabilities 
and burst-mode (5K bytes per second) 
data transfer. 


THE OVERALL SYSTEM 

The off-white Commodore C-128 mea- 
sures only 124 by 17 by 2 inches 
because it does not contain its own 
power supply. The external supply. 
which measures 6 by 4 by ЗИ inches, 
supplies much more power than a 
C-64; it's rated at 5 VDC 4.3 amps 
and 9 МАС. 1 amp. The C-128 power 
supply is not sealed and potted: you 
can consider it user-serviceable. There 
is external access to the fuse, too—a 
real plus. 

Along the side of the C-128 are two 
joystick ports, a reset switch. a rocker- 
style power switch, and the power 
connector. The reset switch works in 
al! three modes. The standard 9-pin 


"D" game ports also accept paddie 
and trackball inputs: one also allows 
a light pen hookup. 

The user port, expansion port. serial 
port. and composite video port are all 
the same as on the C-64. However, the 
RF modulator seems significantly 
more stable on the C-128 than on the 
C-64: | have experienced no rippling 
or sparkle when using a television. A 
9-pin "D" connector supplies 80-col- 
итп АСВ video output. In addition to 
a Commodore monitor. you can drive 
any good-quality NTSC composite 
monochrome monitor simply by con- 
necting it to the "monochrome" pin 
(7) and the ground pin (1 or 2] on the 
RGB output connector. | use a Taxan 
КС-12 amber composite monitor for 
both 40-column/graphics and 80-col- 
umn text work. The text display is ex- 
tremely sharp and easy to read. 

The alphanumeric portion of the 
keyboard resembles the C-64 layout. 
The four function keys above the 
numeric keypad are in a horizontal 
row. The top row also contains 
Escape, Tab, Alternate, Caps Lock, 
Help. Line Feed, 40/80 Display. No 
Scroll, and four cursor keys. The keys 
have a rather soft touch, but | could 
tolerate the general keyboard ar- 
rangement and "feel" Some may find 
that the three keys separating the 
Return key from the L key make typ- 
ing awkward. The numeric keypad. 
though, is arranged perfectly. 


DOCUMENTATION AND SUPPORT 
There is good documentation pro- 
vided with the system. A large system 
guide and a demonstration/tutorial 
disk explain BASIC 7.0 well and sup- 
ply many example programs. 

The C-64 mode is covered properly. 
but the CP/M coverage is skimpy; it is 
enough to get a CP/M program up 
and running and to do some primitive 
disk operations. but it is far from be- 
ing complete. The Commodore 128 
programmer's reference guide is as 
yet unavailable. For the moment, 
there is a summary of monitor com- 
mands and a few very primitive mem- 
ory maps that serve only to describe 
the general layout of the system. 

Unfortunately, Commodore has re- 
placed its toll-free help line with a toll 

(continued) 
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PERFORMANCE 


THAT IS OUT OF THIS WORLD... 


MODEL 2000 20MHz " — MODEL 3500 35MHz 
DUAL TRACE DUAL TRACE DELAYED SWEEP 


‚АТ A DOWN TO EARTH PRICE 


At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 


MODEL 2000 has a 20 MHz MODEL 3500 features a 35 
bandwidth and 20 calibrated MHz bandwidth and exceptional 


sweeps ranging from .2s to .2и5. % 1mV/DIV sensitivity. Delayed 
A convenient built-in component NS | sweep and variable holdoff allow 
tester provides additional "————" stable viewing of complex 
diagnostic power. Rein i waveforms. 
gir uem JDR INSTRUMENTS 
800-538-5000 | nns X 


| "m | 1224 South Bascom Avenue 
800-662-6279 (c4) San Jose, California 95128 (408) 995-5430 


COPYRIGHT 1985 JOR INSTRUMENTS EARTH PHOTO COURTESY OF NASA 
THE JOR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JOR tNSTRUMENTS iS A TRADEMARK OF JOR MICRODEVICES. 


number that seems to be perpetual- 
ly busy. Commodore's software divi- 
sion does publish the C-/28 Personal 
Computer Technical Notes. which costs 
$20, but the manual only seems to be 
available to writers and established 
software developers. It gives com- 
prehensive RAM memory maps, ad- 
vanced memory management infor- 
mation, more CP/M information, and 
a discussion of external RAM car- 
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tridge usage. It doesn't include much 
on programming the 8563 video chip 
or even a memory map of useful sub- 
routines in the BASIC 7.0 interpreter. 
monitor, or kernel. No 1571 disk drive 
programming information is included 
whatsoever. 


SOFTWARE 
There is already a good amount of 
software for the C-128. Timeworks has 


ALL OF OUR PRODUCTS 


“masterpiece of IBM imitation 
„minor masterpiece of the 
ч circuit designer's 


MEGA-BOARD-XT™ 


Lee Konowe, American 
Software Club, Ridgefeld, Ct. 


Ш MULTIPLE INPUT/ 
DUAL OUTPUT 
SWITCHING BUFFER 
4 computers in—2 printers out 
* Automatically routes com- 
puter to printer * Internal buf- 
fering 64K or 256K 


Ш MEGA-BOARD-AT™ 
80286 CPU е Our own 
DTC-AT-BIOS 


Ш MEGA-BOARD-XT'^ 
The industry standard with our 
DTC-XT-BIOS 


“The most compati- 
ble IBM clone 

Ive ever worked 
with." 


MEGA-KIT 
Winn L. Rosch, Cloning Your Own 


SWITCHING BUFFER РС, PC Magazine, July 10, 1984. 


Ш MEGA-NET'^ 
Token-passing ring LAN * ВМ 
NETBIOS Compatible 


OEM QUANTITY PRICING 
AVAILABLE ON REQUEST 
XT Bare Board 

XT Assembled 256K 


59.95 
299.95 
69.95 
750.00 
29.95 
Power Supply 89.95 
Switching Buffer 399.00 


AT-BIOS and XT-BIOS licensing. 


TEM a трио) өзекте of строе Манағы (okies Corpocaion. 


Display Telecommunications Corporation 


8445 Freeport Parkway ® Suite 445 * Irving, TX 75063 
1-800-227-8383 ө For Technical Calls Only: 1-214-929-1382 
TELEX 5106000176 DTC UD 


Thanks for making us 1986 Small Business Exporter of the Year 
for the state of Texas. 
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Word Writer 128, Data Manager 128, 
and Swiftcalc 128, programs that take 
advantage of the extra RAM and the 
80-column display. Batteries Included 
has a C-128 version of its Paper Clip 
word processor, and Epyx has a C-128 
port of Microsoft's Multiplan. 

Skyles Electric Works has released 
Blitz!-128, a full BASIC 7.0 compiler. 
but it only compiles to an in- 
termediate p-code. Abacus Software 
has released a BASIC 7.0 compiler 
that generates not only p-code but 
true 8502 native code. This BASIC 7.0 
compiler also features an optimizer 
and has a special high-speed floating- 
point library module. In addition, 
Abacus has released a fuil Jensen and 
Wirth Pascal compiler and a full Ker- 
nighan and Ritchie C compiler that 
both have extensions to support 
graphics and sound and generate 
native 8502 code. 


BENCHMARKS 

The benchmark results are shown on 
page 271. The Commodore 128 per- 
formed respectably. Figures given are 
for fast mode operation. The disk 
operations test used the 1571 disk 
drive; use of the 1541 will substantial- 
ly decrease performance. Disk read/ 
write performance can be substantial- 
ly increased by appropriate record 
deblocking. 

In 1-MHz mode, some C-128 BASIC 
programs will actually run slower than 
their C-64 counterparts because 
BASIC 7.0 uses 2-byte tokens for 
some statements, requiring an extra 
"fetch" by the interpreter. Overall per- 
formance is generally higher than with 
BASIC 2.0, due to much-improved 
string-handling routines and the vir- 
tual elimination of "garbage collec- 
tion" time delays. 


CONCLUSION 

| am favorably impressed by the Com- 
modore 128 system: I enjoy using my 
C-128, and I'm sure Г] use it for a long 
time. However, it does have some 
flaws that need correction. With good 
documentation for both the C-128 
and the 157] drive, a real UART (at 
least under CP/M), and software 
drivers to allow IBM PC-DOS disk 
compatibility, it would be a really 
superb system. ш 


Aztec С... The Best С 


Frees the genius in you 


You've got a great idea... 
. » you're ready to write your programs. 


You don't want to be sidetracked by all the paper- 
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec C has the most sophisticated, hardwork- 
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild- 
ing your systems. 


The development process moves quickly. Corn- 
piles, assemblies, link edits . . . all finish in record 
time. 


Manx Aztec C is the fastest, most efficient C de- 


',.asuperb linker, a profiler, an assembler, 
and a set of development utilities are only the be- 
ginning of this package . . . performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review . . . includes the 
most professional make utility . . . documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en- 
vironment.” Computer Languages Feb. '86 


' .. . execution times are very good, close to the 
best on most tests..." PC Tech Journal Jan. '86 


" Easily one of the fastest compilers overall... 
library provides а lot of flexibility. . . generates 
small .EXE files." Dr. Dobbs Journal Aug. '85 


velopment system in the industry. Benchmarks show C'Prime (Compiler, Assembler, Linker) $ 99. 

it... reviews commend її... users praise it. Aztec C 86-d Developer's System $299. 
You're ready to test the program. You're ahead of egt qs Commercial System $499. 

schedule. The Manx Aztec C Source Level Debugger з 4 т ааа ылық iM а аы 

shows you the exact C language statement giving in PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 

a problem. You fix the problem quickly . . . you're C-terp, Plink-86, FirsTime, C Util Lib, 

still ahead of schedule. and others. 


You've got some time for fine tuning. 
The Manx Aztec C Profiler examines 
your program, tells you where the slow 
spots are and validates your test pro- 
cedure. A few changes and it's exactly 
what you wanted. 


You've made it! 


Aztec С is available for MS-DOS/PC 
DOS. Call for details on Macintosh, 
Amiga, Apple II, CP/M-80, 
СР/М-86, TRS-80, ROM and others. 


To order, or, for information 


Call Today 
1-800-221-0440 


In NJ or outside the USA call 
(201) 542-2121 


30-day satisfaction guarantee. Special Discounts 
are available to professors, students, independent 
amen, and on a "trade-in" basis, Site licenses. 


Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 


MS ња ered CP M TM ORI, HALO TM Мена Cybernabes. PANEL TM 
ate et Meer ү 4 t ‘PHAT TM PHACT 

Vista ТМ Жы da Software. Cree TM Faircom, Inc , Windows for 

C TM Creatve Ср ге и. кош Apple, Inc 
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WHEN YOU NEED 
ACCESS TO FULL MEMORY, 
STRUCTURE, 
COMPATIBILITY WITH 
GW- & PC-BASICA, 
OR 
WHEN YOU NEED THE 


POWER AND FLEXIBILITY 
OF C OR PASCAL... 


зе EL ja! AIL 13 ПОТ 


2 CODY protected le Technical supp ort 1$ 
become the standard by which other > z provide d for all. reg) ter егей use $. 
BASICs are evaluate ed. BetterBASIC 5 ^ p" See for yourself why Dick Aarons of PC agazine 
compl atel p on patible with! ;W-BASIC ап EE" — said “BetterBASIC may be the best of all BASIC pro- 
PC-BASICA when running on 1 IBM PC's and Ке gramming worlds" and selected BetterBASIC as 
clones. You En eer 0 run your ARE BASIC "Editor's Choice" (Oct. 29, 1985). 
programs in BetterBASIC. It uses standard MicroSoft 
syntax and gives you more than 150 additional state- село, th Chin S T 
ments such as XREF, DEFINE WINDOW, МАКЕ MOD- рес ath Chip support 250 
ULE, and PROCEDURE. In benchmark comparisons, irme de Tutor $ 
BetterBASIC is five times faster than interpreted BA- ample Disk with Tutorial $10 
SIC. There is optional 8087/80287 math chip support, 
and an optional Runtime System to create stand-alone 


Ask your dealer or call to order: 


1-800-225-5800 


In Canada, call 416-469-5244 
Summit Software Technology, Inc? H BASIC || С 
106 Access Rd. Norwood, MA 02062 


BetterBASIC is a registered trademark of Summit Software 
Борнак lac, IBM PC. XT, AT arc registered trademarks 
of international | 


registered айгай of тюй C Tandy is 
al Tondy Corp ‘orp. Tandy а retired 
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IHE ПТ ХТКА XP 


The ITT XTRA XP is not 
simply another ІВМ PC AT 
clone: it is much more com- 
patible with the IBM PC and 
PC XT. and it has hardware 
and software enhancements 
that make it capable of oper- 
ating. in some cases, even 
faster than the AT. Although 
the XP will not accept cards 
made with a 16-bit data bus 
[such as those used in the 
AT). and while the unit does 
not have a 1.2-megabyte 
drive, the microprocessor is 
the 16-bit Intel 80286 run- 
ning at 6 megahertz, the 
same clock speed as the PC 
AT. With a few keystrokes, 
you can also switch it to work 
at 4.77 MHz, which makes 
the XP compatible with those 
software applications sensi- 
tive to timing loops designed 
around that clock rate. 

The central processor 
operates with zero wait 
states, thanks to fast dynamic 
memory chips used in RAM. More- 
over, a disk-caching scheme, included 
in the operating system. markedly 
speeds up file transfers and other disk 
МО tasks. Like an enhanced ІВМ PC 
AT, the XTRA XP comes standard with 
a 20-megabyte hard disk and 512K 
bytes of RAM. Its suggested list price 
is $4595. 


HARDWARE 
Apart from insignificant cosmetic dif- 
ferences, the keyboard, moniter, and 
the external appearance of the XTRA 
XP are identical to the ITT XTRA that 
| reviewed in the April 1985 BYTE. The 
footprint is small. and you can place 
the 14- by 15.5- by 5.5-inch system 
unit on its side. 

There are two versions of the ХР 
Each has a 360K-byte floppy disk 


BY JoHN D. UNGER 


А fast IBM PC AT 


clone with hardware and software 


enhancements 


drive and 512K bytes of RAM. The 
Model 111 has a 10-megabyte drive. | 
reviewed the Model V, which features 
a 20-megabyte hard disk. The unit 
had the maximum of 640K bytes of 
RAM. 

The keyboard is similar to the IBM 
PC ХТ5 but has LEDs for both the 
Caps Lock and Num Lock keys, and 
the left-hand Shift key is located just 
to the left of the Z key. | found the key- 
board a bit stiff but comfortable to 
use. The keys have no audible feed- 
back, but there is a definite "break" 
when they are pushed. 


INTERNALS 

The XP's motherboard can hold 640K 
of RAM. This RAM connects to the 
microprocessor via а |6-bit data path. 
which speeds up ШО operations. 


Eighteen 256K by 1-5 
DRAM chips provide the 
standard 512K bytes of mem- 
ory You can add eighteen 
64K Бу I-bit chips to empty 
sockets on the motherboard 
to bring the total system 
memory to 640K. The DRAM 
chips have to be the faster 
150-nanosecond ICs because 
the CPU on the XP operates 
with zero wait states. 

Inside the XP are five full- 
length slots. In the review 
unit, a disk controller and 
ITT's color graphics display 
board occupied two of the 
five slots. The 360K-byte flop- 
py disk drive on my XP had 
a cable running from the 
motherboard to its controller 
bus, but the hard disk was 
connected to the board in- 
stalled in slot | of my XP. 

The expansion slots will ac- 
cept only 8-bit expansion 
boards made for the PC or 
XT: the XP has no slots that 
are configured with the 16-bit data 
paths used for the AT expansion bus. 
The XP has an RS-232C serial port 
and a Centronics-compatible parallel 
port on the motherboard, so you will 
probably not find the limit of three 
empty slots a serious shortcoming. 
The ITT XTRA XP does not include an 
internal clock with a battery backup. 
but you can get one on ITT's optional 
integrated graphics controller card. 

ITT offers an optional memory-ex- 
pansion board that will add up to 2 
megabytes of memory to the com- 
puter. However, the extended тет- 

(continued) 

John D. Unger (PO. Box 95, Hamilton, VA 
22068) is a geophysicist for the US. govern- 
ment who uses computers to study the struc- 
ture of the earth's crust in earthquake-prone 
regions. 
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The benchmarks showed 
that the disk-caching 
program more than 
made up for the slower 
disk-access time. 


ory is available only to the disk- 
caching, print-spooling. or RAM disk 
programs that ITT supplies with the 
operating system software, because 
the address area of the add-on RAM 
is above the 640K bytes of RAM used 
by MS-DOS. 

The power supply is rated at 155 
watts, which should be adequate for 
running all add-on cards that you 
need. Unfortunately, the cooling fan 
mounted in the power supply is rather 
loud and tends to be annoying. 

ROM parity checking takes about 10 
seconds with 640K of memory in- 
stalled. A DIP switch on the mother- 
board allows you to disable the test. 
Another DIP switch enables a screen- 
blanking routine that will function 
automatically after 15 minutes of in- 
activity. In addition, ROM contains a 
menu-driven set of diagnostic tests 
similar to those that IBM supplies in 
its software. You can access the tests 
at any time by pressing Alt-Ctrl-Esc. 
The same keystrokes also activate a 
powerful utility monitor program. You 
can examine and modify memory and 


REVIEW: ITT XTRA XP 


floppy disk parameters (such as head 
settle time and motor startup time). 


MONITOR AND DISPLAY 

The review unit contained a color 
graphics display card and an optional 
RGB color monitor rather than the 
standard monochrome monitor. The 
display appeared to duplicate the IBM 
color graphics display exactly, al- 
though 1 find text displayed with this 
combination, especially the coarse 8- 
by 8-pixel characters, difficult to use 
for long periods of time, even with 
contrasting color combinations. On 
the other hand, the color graphics are 
impressive and clear and appear to 
be fully compatibie with the IBM PC. 
If your main application for the XP 
uses text or numerical data. | would 
suggest installing ІТТ5 integrated 
graphics board, which offers higher- 
resolution characters. The board sup- 
ports IBM-type monochrome and 
color display modes, Lotus-com- 
patible monochrome graphics, and 
extended color graphics modes. It 
also adds serial and parallel ports and 
a real-time clock. 


STORAGE 
ITT offers only a 360K double-sided 
double-density floppy disk drive and 
completely ignores the 1.2-megabyte 
high-density ATtype drive. You may 
particularly miss using a 1.2-megabyte 
drive to back up the hard disk. 

The 20-megabyte hard disk was ini- 
tially disappointing. The drive itself 
operates fairly quietly but early 


Tabie |: The size of the memory allocated to disk caching affects the speed of 
copying files from one area of the hard disk to another. | made successive copies 
of an 8OK-byte ASCII source file after deleting the target file created during the 
previous iteration. The time for making the first copy is fairly constant, but 
subsequent copies become progressively faster as the amount of allocated RAM 
increases. Some о) the trends are easy to decipher. but others are less easily 
explained. The apparent slowdown around 128K bytes may be due to some 
interaction with print buffering. All tests were run with the microprocessor in 


its 6-MHz mode. 


0 16K 32K 64K 
7.4 7.4 4.7 5.4 
7.6 7.6 4.6 4.7 
T 7.6 4.7 4.6 
7.6 7.3 4.7 4.4 
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128K 256K 384K 912K 
5.6 5.2 5.3 5.3 
5.8 2.7 1.2 0.9 
6.0 2.9 1.0 0.9 
5.8 2.0 1.0 0.9 


benchmarks indicated that the 
average access speed of the drive was 
in the same range as the ХТ 10- 
megabyte drive [80 to 90 millisec- 
onds). This is significantly slower than 
the 20-megabyte drive in the IBM PC 
AT, which has a 40-millisecond access 
time. However, the apparent access 
time of the hard disk decreased tre- 
mendously when 1 began using ITT's 
disk-caching program, FXPCOM. 


SOFTWARE 

The benchmark tests showed that the 
disk-caching program more than 
made up for the slower diskcaccess 
time. Disk caching is a technique that 
allocates RAM as a buffer for all disk 
ШО requests from the system. 
FXPCOM monitors the most accessed 
files and keeps them in RAM along 
with other information. such as the 
directories of the hard and floppy 
disks on the system. Once invoked. 
the cache program operates com- 
pletely in the background, although 
with a big time savings (see table 1), 
particularly if you are using a floppy 
disk drive. ЕХРСОМ also provides a 
print buffer. 

You can vary the amount of RAM 
available for the disk cache, although 
the caching program will automatical- 
ly use extended RAM (more than 
640K bytes] if you install it on your XP. 
Unfortunately. you will have to reboot 
if you want to change the amount of 
RAM used by the program. a con- 
sideration if you need to reclaim that 
area of RAM. You can easily disable 
FXPCOM. but doing so will not re- 
claim the RAM that was assigned to 
disk caching and print buffering. 

Like many RAM disks. you can In- 
stall ITT's as a device driver with CON- 
FIG.SYS. However, ITT's RAM disk has 
two interesting options. You can set 
up multiple RAM disks and you can 
use the memory area above 640K 
bytes as a RAM disk. ITT's optional 
memory-expansion board makes it 
possible to have up to 2 megabytes 
of above-board memory to use for the 
RAM disk. 

The XP also comes with ITT's ver- 
sion of MS-DOS 2.11 and ITT Ad- 
vanced BASIC 2.0. which is essential- 
ly GW-BASIC. In addition to the nor- 
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ПТ XTRA ХР SIEVE 


Company 

ITT Information Systems 
2350 Qume Dr. 

San Jose, CA 95131 
(800) 321-7661 


Size 

14 by 155 by 55 inches READ 
Components 

Processor: 80286 at 4.77 and 6 MHz 
(switchable under software control or from 
keyboard); CPU operates with no wait 
states in 6-MHz mode; воска for 80287 
coprocessor 

Memory: 512K of zero-wait-state dynamic 
RAM (standard) expandable to 640K on 
motherboard; 64K ROM (BIOS, bootstrap, a % 
and self-test); 4K text video RAM on ! 
monochrome board; 16K graphics video 
RAM on color graphics board 

Mass storage: One 360K-byte DS/DD 
5A-inch drive; 10-megabyte hard disk 
(Model il); 20-megabyte hard disk 
(Model V) 

Display: 80 columns by 25 lines 
(monochrome); graphics: text—80 by 25 
by 2 colors; 1ех1—40 by 25 by 16 colors; 
640 by 200 by 2 colors; 320 by 200 by 4 
colors 

Keyboard: Detached 84-key QWERTY 
Expansion capability: Five card slots 
(IBM PC bus); hard disk controller and 
colar graphics card each use a slat 

VO interfaces: One DB-25P Centronics- 
compatible parallel printer port; one 
RS-232C serial communications/printer 
port; speaker (accessed trom BASIC or 
assembly language) 


Documentation 
User Guide, ITT Advanced BASIC 
manual, ITT DOS 2.11 


Price 
Model 111: 512K, single floppy disk drive, 
10-megabyte hard disk: $3995 
Model V: 512K, single floppy disk 
drive, 20-megabyte hard disk: $4595 
(Note: Monochrome units include 
monochrome monitor and monochrome 
expansion board) 


aum IBM PC 


40K FILE COPY 


MEMORY SIZE (K BYTES) 


ша [IT EXTRA XP 477 MHZ 
ша ITT EXTRA XP 477 МН? WITH FXP 


BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


DISK ACCESS IN BASIC (IN SECONDS) 
WRITE 


SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 


9 ю 20 30 40 ж 


SPREADSHEET (IN SECONDS) 
RECALCULATE 


SYSTEM FEATURES 
DISK STORAGE (K BYTES) 


0 200 400 600 Bog қо) 0 #00 B00 1200 "um 2000 
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ша ITT EXTRA ХР &D МН? 
ша ITT EXTRA XP 60 MHz WITH FXP 
ше IBM PC АТ 


The Sieve graph shows how long it takes to run one iteration of the 
sieve of Eratosthenes prime-number benchmark. The Calculations 
graph shows how long it takes to do 10,000 multiplication and 10,000 
division Operations using single-precision numbers. (For the program 
listings, see BYTE's inside the ІВМ PCs, Fall 1985, page 195.) The 
graphs for Disk Access in BASIC show how long it takes to write 
and then read а 64K-byte sequential text file to a blank floppy disk. 
The System Utilities graphs show how long it takes to copy a 40K- 
byte file from the hard disk to the floppy disk. The Spreadsheet 
graphs show how long it takes to load and recalculate a 25- by 25-сей 


spreadsheet in which each cell equals 1.001 times the сей to its left. 
The spreadsheet used was Microsofts Multiplan. The Memory Size 
graph shows the standard and optional memory available for the 
computers under comparison. The Disk Storage graph shows the 
highest capacity for a single floppy disk drive and the maximum 
standard capacity for each system. Tests on the ПТ XTRA XP used 
ITT DOS 2.11, ПТ Advanced BASIC 2.0 (GW-BASIC), Muitiplan 1.10, 
and ITTs FXPCOM disk-caching program, which was set up with 
128K bytes of RAM. The XP had one 360K-byte floppy disk drive, 
а 20-megabyte hard disk drive, and 640K bytes of memory, 
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mal utility programs. ITT DOS 2.11 in- 
cludes an adequate but simple asyn- 
chronous communications program. 


BENCHMARKS 

The XP is fast! Given the disk-caching 
software and the switch between 6 
and 4.77 MHz. | used the benchmarks 
to test many system permutations 
[see page 283}. When it operates at 
the "slow" clock rate. the computer's 


REVIEW: ITT XTRA XP 


performance is slightly better than 
that of the IBM PC XT. Performance 
is dramatically improved when the 
processor is running at 6 MHz. Pure 
calculation benchmarks like the 
single-precision calculations or the 
Sieve of Eratosthenes ran in two-thirds 
to three-fourths of the time that they 
take on the IBM PC AT. With the 
FXPCOM disk-caching program run- 
ning. writing to and reading from the 


ATRON BUGBUSTERS 
GREASE BORLAND LIGHTNING 


"Jf 1 were starting а software company again, from scratch, Atron's AT PROBE™ would be among my very first 


investments. Without Airon's hardware-assisied, software debugging technology, the flash of Turbo Lightning" 
Philippe Kahn, President, Borland 


would be a light-year away" 

НОМ BORLAND 

DOES $0 MUCH, —— ? 

$0 WELL, $0 FAST Га 
We asked Boriand 

International president AS = 


Philippe Kahn to share 


at, 

his secrets for rapidly po с жк 
taking а good idea and 4 — 
turning ii into rock-solid : "aa 
reality How does the 4 
Borland tcam do so i 
much, so well, so fast? 313 

He begins, “1 218 
remember when Atron iá [as 
used the June 24, 1985 rus 


Wall Street Journal chart 
of top-selling software in 14 
an ad; [Note: At that ^ 
time, scven of the top ten 47 | 16 
software were ча 
created by Atron cus- 
lomers; it's now now 
nine out of ten} "Side- 
Kick was number four, 
and I let Atron quote me 
in saying that there 
wouldn't have been в 
SideKick without 
Alron's hardware- 
assisted debupgers. 

"You might say light- 
ning has literally struck 
again Turbo Lightning 
made number four on 
SoftSel’s Hotlist within weeks of ils introduction! And 
again, I say we couldn't have done it without Atron 
debugging technology. 

“Cleverly written code is, by definition tight, recur- 
sive, and terribly complex,” he continues. "Without the 
ability to externally track the execution of this code, 
competent debugging becomes very nearly impossible? 

Concludes Philippe, “And after Turbo Lighining was 
solid and reliable, Atron tuning sofiware Іштей our 
Probes into performance analyzers. How do you think we 
greased our lightning?" 

Philippe, along with a couple million or so of your 
satisfied customers, we say congratulations on yet 
another best-selling product. We сал! wait to sec what 
awesomely useful technology will come shooting ош of 
Borland International next 
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HOW BUGBUSTERS KEEP YOU FROM GETTING SLIMED 
The AT PROBE is a circuit board that 
plugs into your PC/AT. [t has an 
umbilical which plugs into 
the 80287 socket and 
monitors all 80286 activity. 

Since AT PROBE can 
trace program execution in 
real time, and display the 
last 2048 memory cycles in 
symbolic or source-codc 

. you can easily answer 
the questions: "How did 1 
get here?" and “What ere 
those silly interrupts 
doing?" 

It can solve spooky 
debugging problems. 
Like finding where 
your program over- 
writes memory ar ИО - 
impossible with sofi- 
ware debuggers. 

You can even do 
source-level debugging 
in your favorite lan- 
guage, like C, Pascal or 
assembler. And after 
your application is 
debugged, the AT 
PROBE's performance 
Measurement software 
can isolate perfor- 
| mance bottlenecks. 

Finally, the AT PROBE has its own I-MByte af mem- 
огу. Hidden and write-protected. How else could you 
develop that really large program, where the symbol 
table would otherwise take up most of memory. 

LOOK AT IT THIS WAY. 

History shows that non-Atron customers don't stand a 
very good chance of making the Tap Ten list. Lightning 
really does have a way of striking twice! 

The PC PROBE™ is $1595 and the AT PROBE is 
$2495. So call Atron today. You can be busting some 
really scarey bugs tomorrow. And muybe, just like 
Borland, you can also bust some records. 


THE DEBUGGER COMPANY 
20665 Fourth Sirect 9 Saratogn, СА 950) @ 408/741-5900 
һу ТАЗА, 40) 158-1208 


Гәрутдік © ME by Aum Cos. KC PROGI" amd AT PROBE" Аль Зайка" мы Тісі ұлар" Berland iutrrnataszal, bar , Jue 
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floppy disk with BASIC takes only half 
the time of the AT. 


DOCUMENTATION AND SUPPORT 
You get three manuals with the XP— 
a user guide, a description of ITT DOS 
2.11, and an ITT Advanced BASIC 
manual. The user guide contains com- 
plete and clear descriptions on how 
to set up and get the XP running. It 
is geared toward novices, but it also 
contains sections for advanced users 
on organizing the hard disk, using a 
RAM disk program. and using the 
disk-caching software The DOS 
manual is thorough and well detailed. 
ITT's BASIC manual is also excellent. 

The XP comes with a 90-day war- 
ranty; the dealer from whom you pur- 
chase the machine will be able to han- 
dle problems. The built-in ROM diag- 
nostics should help both the owner 
and the service personnel to pinpoint 
difficulties. 


CONCLUSION 

The ITT XTRA XP is essentially a hard- 
ware upgrade of the IBM PC XT. The 
combination of zero-wait-state RAM 
and disk caching put the XP ahead of 
the ІВМ PC AT in virtually all the 
benchmarks while maintaining high 
compatibility with the PC and XT. It 
is a true high-performance microcom- 
puter with more speed and power 
than the PC. and with its disk-caching 
software installed, the XP can easily 
outperform the AT at 6 MHz. 

There are drawbacks, however, It is 
uncertain, for example, if the 80286 
in the XP can be operated in its so- 
called "protected" mode, which 
would allow it to support a 16-mega- 
byte real address space and a virtuai 
storage area up to one gigabyte (| 
bilion bytes). This limitation would 
prohibit you from using the multiuser 
XENIX operating system or future AT 
operating systems that take advantage 
of this feature of the 80286. 

ПТ claims [00 percent IBM PC com- 
patibility in 4.77-MHz mode, and ! had 
no difficulty running any software. 
even in the 6-MHz mode. Naturally. 
you should try software critical to you 
on the computer before you buy it. 
Finally. the XP represents a good 
value for its price, especially when 
compared to the АТ. ш 


You might 
be spread- 


4, ABOUT ANALYZING 
YOUR DATA. 12: vaybe youre 25 


from scratch. But if you're serious about data analysis, 
youre ready for SPSS/PC+" — a full software family that 
brings you five high-powered ways to complete any data 
analysis task. 

Enter it. SPSS/PC+ Data Entry” —our latest option— 
takes the effort out of entering and correcting data. 

Analyze it. The SPSS/PC-- Base Package pro- 
vides a powerful array of statistical and reporting 
procedures. 

Examine it, SPSS/PC+ Advanced Statistics" lets you 
get more serious with your data. 


Table it. SPSS/PC+ Tables" produces presentation- 
ready tables instantly. 

Chart it. SPSS/PC+ Graphics" featuring Microsoft" 
Chart creates show-stopping graphs and charts. 

* products are being put to productive use 

Бу serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. 

So if youre serious about data analysis, step up to 
SPSS/PC4-. For details, contact our Marketing 


we" CALL 1/312/329-3630 


SPSS/PC- runs on ВМ PC/XT/ATS with hard disk. Contact SPSS Inc. for compatible 
SPSS/PC Graphis are trademarks of SPSS Inc. tor ИБ propnetary computer 
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SPSS Inc. » 444 North Michigan Avenue, Sure 3000 + Chicago, Minors 60611 
м Europe: SPSS Europe BV • PO. Box 115 • 4200 AC Gonnchem, The Netherlands a Telephone: + 31183036711 • TWX: 21019 


mecrocomputers. SPSS/PC + 
soltware. Charl and Microsoft are trademarks of Microsoh Corparabon. 


,SPSS/PC- Data Envy SPSS/PC« Advanced Stabstics, SPSS/PC+ Tables and 
€ 1986, SPSS Inc. 
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For this incredibly low 
| price, you get everything but 
bulk. The WYSEpc runs virtually every 

popular IBM-compatible software package. 
And $1499 includes dual floppy drives, 14" tilt/swivel 

monitor, height-adjustable keyboard, 256K RAM, two serial 

ports, one parallel port, MS-DOS with GW-BASIC, manuals, 

the works. 

How can we do it for $1499? We leave out the ugly and 
don’t charge you for it. That's how we got to be the world’s 
leading independent manufacturer of terminals, shipping more 
than anybody but IBM* 

The WYSEpc is also available in an IBM PC/XT compat- 
ible model with a 10-Megabyte or 20-Megabyte Winchester disk, 
and a color graphics option. 

For more information about the W YSEpc or our full line of 
computer display products, write 
or call toll-free, today. 


© 1956 Wyre Tecimulog) ТЯМ and IBM РСТ аре | 4: 
“trademarks of іметтізінке! Business Machines d | 
Corporation. The "V царей deugn is а trademark cde 

af Wyse Technology. MS-DOS and GW-BASIC ut i 


ме trademarks of Microsoft Corporation 4 EE T 
*Dutuquest 1983 mid-year terminal opdat. —5 Ғғ ыш 
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В 
Call 1-800-GET-WYSE 


[] Yes, please send me detailed information on the WYSEpc. 
O Please send information about the entire Wyse product line. 


ал Title 
Company Phone 
Address 
ty | зе0 SE 


Mail to: Wyse Technology, Attention: Marcom Department 
3571 North First Street, San Jose, CA 95134. 
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Triple your РС speed for only $599! 


8087 Upgrades™ 


MicroWay is the world leader in 8087 support. Our 
8087 development software has been in use since 
1982. By 1984 we had become Intel's 97th largest 
OEM account. When you buy from us, you can be con- 
fident that you will receive the В087 chip designed for 
your PC and that our unique diagnostics will instantly 
verify that your processor works correctly as installed. 
Call for current prices. 


287Turbo" 


This card plugs into the 80287 socket on your АТ or 
COMPAQ, doubling the 80287 clock from 4 to 8 Mhz. 
It does not change the 80286 clock speed or affect 
your warranty. The card comes with an 8 Mhz 80287 
and has provisions for faster crystals as better 802875 
become available. It also has a reset button and circuit 
that provos a hardware alternative to CNTRL-ALT- ds 
287Turbo with Diagnostics and Reset ........... 
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Number Smasher” 


Number STR ат ives you AT speed and 100% com- 
patibility with all software and hardware. It comes 
with a 10 Mhz 8086 and 512K of no wait state RAM. 
Mast are shipped with an optional matched 10 Mhz 
8087 and 128K daughterboard. The card runs pro- 
grams a factor of 2.5 to 4.0 faster than the PC, XT or 
compartes it runs in. Other features include 

ASTROM, a Ram Disk, Print Spooler and Disk Cache. 
Sea 2 of the Smasher is designed and manufac 
tured by MicroWay in the U.S.A. and has the best 
service апа support of any accelerator card. 


MegaPage " 


MicroWay's "Lotus/Intel' extended memory card has 
all the features of the others plus one: it uses low 
power, cool running CMOS DRAM. Ask for our 
pamphlet "Extended vs Expanded тай and learn 
why MegaPage is the night card for \ 

MegaPage with 2 Megabytes CMOS............ $549 


The World Leader in 8087 Support 


PO. Box 79 Kingston, Mass 02364 USA (617) 736-7347 
Tempo House, London, ЦК. call 017-223-7662 


) Number Smasher, МедаРаде and 287 Turbo are trademarks of MicroWay,. Inc. MicroWay is a registered trademark of MicroWay. Inc. 
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ПІ simply write "cancel" across your Invoice, mall t back, and 
my subscription will be cancelled 

O Check Enclosed О Bill VISA Bill Mastercard 
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ГИ simply write "cancel" across your invoice, mail it back, and 

| my subscription will be cancelled. 
O Check Enclosed О Bill VISA О Bill Mastercard 
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THE CONQUEST TURBO PC 


The Conquest Turbo PC by 
Microshop Computer Prod- 
ucts, an IBM PC XT-compat- 
ible machine with an 8088-2 
central processor, is hard- 
ware-switchable between 
4.77 MHz and 8 MHz. You 
can speed up the running of 
many standard software pro- 
grams, although I was disap- 
pointed that the benchmark 
tests did not show the con- 
sistent increase in computa- 
tional speed that | expected 
from a clock-rate increase of 
65 percent. п addition, you 
may not be able to use pro- 
grams that rely on the inter- 
nal clock for timing (espe- 
cially games. music. and 
communications software) in 
the 8-МН? mode. 

The Conquest has ample 
internal capacity for a hard 
disk and IBM-compatible ex- 
pansion cards. The power 
supply is rated at 150 watts, 
obviously enough power to 
support an internal hard disk and any 
expansion cards you may want to add. 
The computer | reviewed had two 
double-sided double-density floppy 
disk drives and 256K bytes of RAM. 

The Conquest also comes with an 
RS-232C serial port and an IBM-style 
25-pin Centronics-compatible parallel 
port installed оп the motherboard. 
Therefore, unlike the IBM PCs, it is not 
necessary to add an expansion card 
to provide I/O for the computer. 

The Persyst color board in the Con- 
quest has connectors for either a 
monochrome or ап RGB monitor. | 
used my USI pi3 high-resolution 
amber monitor with the machine 
because | did not receive a monitor 
with the review unit. At $1239, it is 
one of the least expensive of the IBM 
PC XT clones. However, don't expect 
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This IBM PC XT 


compatible can be switched 
between 4.77 and 8 megahertz 


| Сомона. 


— 


frills with the machine. The review unit 
came with no software, no operating 
system, and little documentation. 


HARDWARE 

The footprint of the Conquest is just 
slightly smaller than the IBM PC AT. 
The system unit holds two half-height 
floppy disk drives and one full-height 
floppy or hard disk drive. The two 
standard Toshiba FDD 5451Е half- 
height double-sided double-density 
disk drives operated without any 
problem during the review. although 
drive A seemed to become progres- 
sively noisier, perhaps because | used 
it more. The optional full-height hard 
disk drive goes on the right-hand side 
of the front of the main unit. The cool- 
ing fan is quite loud and bothersome 
in my quiet environment. but in a busy 


office situation. the fan noise 
would be less noticeable. 

Qubie Distributing supplies 
the Conquest's full-size. com- 
plete, and well-laid-out key- 
board. In addition to the 
OWERTY layout with 10 func- 
tion keys. the keyboard has 
two keypads. | configured 
one for the cursor keys and 
the other as a numeric key- 
pad. This made for a par- 
ticularly nice spreadsheet en- 
vironment, since | could 
move between cells and in- 
sert numbers without tog- 
gling the Num Lock key. The 
keyboard also makes warm 
starts easier by using the Ctrl 
key in combination with a 
special Reset key. Across the 
top of the keyboard are the 
10 function keys, a Pause key 
to start and stop scrolling. 
and a key to enable the sec- 
ond cursor pad setup. The 
Caps Lock and Num Lock 
keys have LEDs. 

І found the feel of the keyboard a 
bit awkward. The keys have virtually 
no audible feedback unless you hit 
them harder than it takes to produce 
a character. The initial feel of the keys 
is rather light, but a higher spring ten- 
sion seems to take over after a short 
travel until the key hits bottom. There- 
fore. | began pounding away rather 
vigorously to ensure that | was really 
getting the job done. 


INTERNALS 
[t is easy to remove the case of the 
computer. Internally, the Conquest ap- 
(continued) 
John D. Unger (PO. Box 95, Hamilton, VA 
22068) is a geophysicist for the U.S. govern- 
ment who uses computers to study the struc- 
ture of the earth’s crust in earthquake-prone 
regions. \ 
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REVIEW: CONQUEST TURBO PC 


Conquest Turbo PC 


Company 

Microshop Computer Products 
2640 Walnut Ave, Unit K 
Tustin, CA 92680 

(714) 838-7530 


Size 

System unit: 195 by 16 by 5.75 inches; 
30 pounds 

Keyboard: 20.25 by 85 by 2.25 inches; 
5.75 pounds 


Components 
Processor: 8088-2 switchable between 
4.77 and 8 MHz; socket for optional 8087 


coprocessor Д 
Memory: 640K bytes of dynamic RAM 40K FILE COPY 
(standard); up to 1 megabyte of RAM on " ~ 
motherboard (optional) 


Mass storage: Two 360K DS/DD 5'A-inch 
half-height floppy disk drives (standard) 
Keyboard: Detached QWERTY with 99 
keys including 10 function keys and 
separate keypads for cursor keys and 
numeric keypad; Caps Lock and Num 
Lock keys have indicator lights 

Expansion capability: Five full-length slots 
(IBM PC bus) 

МО interfaces: One RS-232C serial port: 
ona DB-25P Centronics-compatible 
parallel port; one coaxial connector for 
monochrome monitor (Persyst board); one 
9-pin D connector for color monilor 
(Persyst board) 


Options ? ы а 
Color monitor $125 
Interna! hard disk drives 
10 megabytes 
20 megabytes 


MEMORY SIZE (K BYTES) 
ato 0 ко «о 0 Ato ша 1200 1600 2000 


$499 
$525 


Documentation 
25-page Guide to Operations and 
lechnical References 


Price 

Includes two DS/DD floppy disk drives, 640K 
bytes of RAM, monochrome card, and green 
or amber monochrome monitor $1239 


BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


DISK ACCESS IN BASIC (IN SECONDS) 
WRITE 


SYSTEM UTILITIES (IN SECONDS) 


40K FORMAT/DISK COPY 

3 40 5o 0 D 20 » е 80 
атар 
нањ 


SPREADSHEET (IN SECONDS) 
RECALCULATE 


SYSTEM FEATURES 
DISK STORAGE (K BYTES) 


- CONQUEST 477 MHz ям CONQUEST 80 MHz та |BM PC шш APPLE IIE 


Tha Sieve graph shows how long it takes to run one iteration of the 
Sieve of Eratosthenes prime-number benchmark. The Calculations 
graph shows how long it takes to do 10,000 multiplication and 10,000 
division operations using single-precision numbers. (For the program 
listings, see BYTES /nside the ІВМ PCs, Fall 1985, раде 195.) The 
graphs for Disk Access in BASIC show how long it takes 10 write 
and then read a 64K-byte sequential text file to a blank floppy disk. 
The System Utilities graphs show how long it takes to format and 
copy a 40K-byte file using the system utilities. Tha Spreadsheet 
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graphs show how long it takes to load and recalculate a 25- by 25-cell 
spreadsheet in which each cell equals 1.001 times the call to its left. 
The spreadsheet used was Microsoft's Multiplan. The Memory Size 
graph shows the slandard and optional memory available for the 
computers under comparison, Tha Disk Storage graph shows the 
highest capacity for a single floppy disk drive and the maximum 
standard capacity for each system. Tests on tha Conquest were done 
using MS-DOS 2.11, GW-BASIC 2.02, and Multiplan 1.10, The Con- 
quest had two 360K-byte drives and 256K bytes of memory. 


pears to be well made and has a sub- 
stantial steel chassis. A disk controller 
made by Progressive Computer Prod- 
ucts and a Persyst color graphics dis- 
play adapter take up two of the seven 
slots for expansion cards. The disk 
controller board accommodates up to 
four floppy disk drives, giving you 
another hardware option for the 
space behind the removable front 
panel. To gain access to the 8087 co- 
processors socket, you have to 
remove the floppy disk drives. 

Advanced Logic Research makes 
the motherboard. The one on the 
review unit came fully populated with 
64K-bit RAM chips in four banks of 
nine chips for a total memory of 256K 
bytes. Like the IBM РС, the Conquest 
performs a memory parity check 
when you turn it on; the test takes 
about 15 seconds with 512K bytes of 
RAM installed. You can replace each 
of the four banks of 64K-bit chips with 
nine 256K-bit RAM chips to obtain a 
maximum of 1 megabyte of memory 
on the motherboard. 

You can change the clock speed 
from 4.77 MHz to 8 MHz by simply 
flipping a small rocker switch on the 
rear of the computer. When you turn 
on the computer with the switch in its 
8-МН2, or "turbo; mode, a message 
at the top of the screen confirms that 
you are in the high-speed mode while 
the machine performs its memory 
check. | had mixed success switching 
modes without rebooting the com- 
puter. | had no success trying to 
change modes while in the middle of 
using GW-BASIC or WordStar. Usual- 
ly, the computer locked up, and | was 
unable to reboot without first power- 
ing down. | had somewhat better. but 
still unpredictable, results trying to 
switch clock speeds at the MS-DOS 
prompt. The machine still locked up 
occasionally. | found that the safest 
and surest way to change clock rates 
was to turn the computer off. flip the 
clock-rate switch. and power back up. 
A simpler and more consistent 
method for switching speeds would 
be a large improvement, 


BENCHMARKS 

The results of running the standard 
BYTE benchmark programs are 
shown in the graphs at left. [п the 
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standard 4.77-MHz mode. the Con- 
quest's results are comparable to the 
IBM PC's, The benchmark results in 
the 8-MHz turbo mode. although 
generally faster, are neither consistent 
nor easy to understand. For proces- 
sor-intensive tasks. the turbo mode 
should show an increase in process- 
ing speed roughly proportional to the 
65 percent difference in the two clock 
rates, However, as you can see from 
the benchmarks, the differences 
average somewhat less than | ex- 
pected. The effects of the increased 
clock speed were particularly эта! 
for WordStar (version 3.30). Multiplan 
(version 110). and the MS-DOS 
utilities. 

The Norton Utilities (version 3.0) 
System Information program showed 
a performance index on the Conquest 
of 1.0 relative to the IBM PC in the 
4.1 1-MHz mode and 1.5 in the 8-MHz 
mode. It seems clear. therefore. that 
you will increase performance by 
using the Conquest in the 8-MHz 
mode, but the machine does not ap- 
pear to run programs as quickly as 
other MS-DOS computers with 8-MHz 
8088 processors. 


SOFTWARE AND 

COMPATIBILITY 

Although the computer comes with 
no software or operating system. ! 
have encountered no compatibility 
problems. | had no trouble booting 
the machine with either MS-DOS 2.1] 
or PC-DOS 3.0. In addition to using 
WordStar 3.30. Multiplan 1.10, GW- 
BASIC, and a number of other com- 
mercial and public domain software 
programs. | used the Conquest to test 
a variety of C-language interpreters. 
However, you should contact the 
manufacturer if you need to run 
specific applications. especially if they 
are copy-protected. 

The Conquest comes with a Persyst 
color display adapter designed for 
use in the IBM PC. | installed a Seat- 
tle Computer RAM *6 card on the 
Conquest to increase its memory to 
512K bytes. The card is sold for the 
IBM PC ХТ, but | had no problems 
mounting the card or configuring it 
with the system RAM using the card's 
documentation. | recommend that 
you try products before you buy them 


Flipping a rocker 
switch changes the 
clock speed from 4.77 
MHz to 8 MHz. 


or first find out about your dealer's re- 
fund or exchange policy. 


DOCUMENTATION 

| received only a terse 25-page docu- 
ment that is entitled Guide to Operations 
and Technical References. The only useful 
information is a description of the 
keyboard and information on a series 
of DIP switches that tell the com- 
puter how much memory is installed 
and that set other system-related 
options. 


SUPPORT 

Unless you live in southern California. 
you'll have a long way to go for ser- 
vice. However. the Conquest is assem- 
bled from a group of generic, easily 
obtained components; you should be 
able to obtain service from any expe- 
rienced microcomputer technician. 
There is a 180-day warranty on the en- 
tire system and a |-year warranty on 
the motherboard. The warranty re- 
quires, however. that you bring or ship 
your computer to Microshop. 


CONCLUSION 

The Conquest has an appealing price, 
given the overall quality of the hard- 
ware, the optional 8-MHz processor 
speed, and the fact that the mother- 
board can accommodate up to | 
megabyte of RAM and has built-in 
parallel! and serial ports, leaving the 
expansion slots free for other options. 
However, | would not recommend this 
machine to a first-time user. Docu- 
mentation is scanty there is no 
bundled software, and it is not clear 
how much long-term support you can 
expect from the manufacturer. On the 
other hand. an experienced micro- 
computer user could assemble a 
custom machine by taking advantage 
of the ample internal space and 
power-supply capacity to add desired 
expansion cards. ш 
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MORE PERFORMANCE 


Ín a multi-user system, performance is the most important ingredient. 


Introducing the top-of-the-line in our 
286 series, the CompuPro 2B6/80™ with 
more performance built in than ever. 
For starters, our new 8 MHz 80286 
processor gets data from memory in 
only two clock cycles, compared with 
the three or four required by other 
systems. In addition to the 768K of 
high speed memory, the system's high 
performance 80 Megabyte hard disk | 
has a dedicated 512K byte cache buffer 
that boosts its performance even more. 
Tape back-up and floppy drives are in- 
cluded along with nine serial ports, Concur- 


rent DOS 816™ multi-user multi-tasking ^ | 
operating system and NewWord™ word proc- тоннаны —IÜ 
essing Software. The system includes a 16 slot - 
5-100А motherboard, which means there's plenty of room for adding options such as memory expansion to а megabyte, more 
cache memory, additional 1/0 ports, slave processors, graphics, networking and mare. 

All this tech-talk translates simply to this: The CompuPro 286/80 has the power to solve your business computing needs today and tomor- 
row as your business grows. 

The price? A lot lower than you'd expect to pay for ail this performance. Just 512,500 suggested list. To find out how the 
СотриРго 286/80 (or any of our other multi-user systems) can give your business more performance, call today for the name of 
your nearest CompuPro dealer. 


10 MHz available with AMD 80286! Dealers have details. 
g 


MORE NET PERFORMANCE 


CompuPro has been providing networking solutions for years 
with our NET 100™ and NET 10™ products, and we're proud to 
introduce the latest member of our network family— The NET РС" 
MM а Simply plug the NET РС into your ІВМ® PC, XT, AT or 100% 
UE 98 ныд! й Аг р compatible and your personal computer пом becomes an integrated 
ТТЕ Чан für 2 ^ part of a high performance multi-user network. The NET PC includes 
| ... = a the CPLINK™ requestor program that lets your PC become a part 
E 4 P. m of the network while still running DOS. 
me — X ы. CompuPro multi-user systems (like the 286/80) make ideal file- 


әш”, 


арыны: ее servers for networked PCs, and they're still fully functional as 

multi-user computers. Your problem of how to move up . to a true multi-user system and keep your existing PCs is now solved. 

TECH-TALK: Ali our network products use the high speed (2.5 MBPS)ARCNET® token passing hardware protocol and DR МЕТ” 
software protocols (except a PC with CPLINK, which emulates DOS 3.1 conventions). The network may contain up to 255 nodes. 
The NET PC is a fully compatible super-set of the SMC ARCNET card and therefore may be used with other network software 
Systems. 

NET PC with CPLINK: $550, МЕТ 100 (for 5-100 systems and the 286 series): $495. МЕТ 10 (far the CompuPro 10 Plus™): $495. 
Al! prices are suggested list. 


AT COMPUPRO, PERFORMANCE IS NOT JUST ANOTHER BUZZWORD. 
SUMMER HOT FLASH! Get a super summer dea 


system with a 40 megabyte hard disk. Рог а limit / ompuPr а 


159951 Ses your nearest dealer for more details. Viasyn Corporation, 26538 Danti Court 
Hayward, CA 94545-3999 (415) 786-0909 
при. 206/80, 10 Plus, NET 100. МЕТ 10 and NET PC are trademarks of Viasyn Corporation. Concurrem DOS 816 1s opmpoong trademark of Digital Research, Inc. and Viasyn Corporation. 


gi 
ET is a !rademark of Digital Research, Inc. NewWord is trademark of NewStar Software, Inc CPLINK is a trademark of ComputerNal A/S. IBM ts registered trademark of International 
Business Machines Corporation. ARCNET is a registered trademark о! Datapoint Corporation Prices and spacilications subject 10 changa wilhout notice. 


ргө 10 Plus four user 
ier slashing the price to just 


SOFTWA: 


REVIEW 


BYSO LISP AND WALTZ LISP 


MS-DOS-based languages 
have matured over the years, 
and the LISP implementa- 
tions are no exception. This 
article examines two imple- 
mentations with different 
levels of functionality and 
support. BYSO LISP version 
1.17 costs 569,95, and Waltz LISP ver- 
sion 5.01 is 5169. 


DOCUMENTATION 

BYSO LISP comes with a single user's 
manual. which is complete but laid 
out very poorly. The print quality is 
poor, too--BYSO LISP's documenta- 
tion is its major fault. Read a good 
book on LISP before delving too 
deeply into this manual. 

The Waitz LISP manual is very good. 
Layout. examples. and highlighting 
add to the product's worth. The table 
of contents provides a quick descrip- 
tion of each function and its argu- 
ments along with the page number. 
There's a separate manual for Clog. a 
Prolog interpreter written in LISP. 


COMPATIBILITY 
BYSO LISP supports the popular LISP 
1.5 and MacLISP via a compatibility 
“switch.” This switch affects the mode 
and parameter order of a number of 
functions. For example, the param- 
eters to PUTPROP are atom. prop- 
erty. and value іп 1,5 mode. and atom. 
value, and property in MacLISP mode. 
The LISP 1.5 mode is relatively com- 
plete, since this specification was 
basic to begin with. The MacLISP 
mode lacks quite a number of func- 
tions, partly due to a limited number 
of data types. The mode switch is 
useful when learning LISP. depending 
upon the book you are using. Exten- 
sions for PC-DOS support are avail- 
able but often difficult to use. 

Waltz LISP is based on Franz LISP. 
It mirrors it relatively well and comes 
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Two implementations of LISP 
for the IBM Personal Computer 


and compatibles 


suprisingly close to the UNIX-based 
versions of LISP. Waltz LISP's lack of 
floating-point numbers is its major 
deficiency. Extensions to support the 
operating system are consistent and 
well defined. 


DATA TYPES 

Both implementations support lists 
and symbols (or atoms), which are the 
basis for LISP BYSO LISP limits are 
fixed at 10,800 list cells and 768 
atoms, while Waltz LISP is limited by 
the amount of memory—it uses 4-byte 
list cells (16K cells maximum). 

In addition, both LISPs support 
various types of numbers. BYSO LISP 
supports 16-bit signed integers, while 
Waltz LISP supports “big integers." 
These are essentially binary strings of 
variable length. the same as those 
found in muLISP. The integers are 
limited to 2048 bits. Neither version 
supports floating-point numbers, 

String and array support levels vary 
significantly between implementa- 
tions. BYSO LISP supports multidi- 
mensional arrays, where elements can 
be Boolean values, characters 
(strings). integers. and symbolic ex- 
pressions. Array space is limited to 
10.240 bytes. and string manipulation 
functions are minimal. Waltz LISP only 
supports character strings and these 
are limited to 256 characters. but its 
support functions are more sophisti- 
cated and include pattern-matching 
String search. 

BYSO LISP also supports user- 
defined data structures: Waltz LISP 
does not. These types of data struc- 


tures tend to be more effi- 
cient in terms of storage 
space and access time. They 
also make programs easier to 
understand, since you can 
create access names such as 
SHIP-SPEED instead of 
CADDR to access the third 
element of a list. 

Both versions support other data 
types, such as files. 


FUNCTIONS AND CONTROL 
METHODS 

BYSO LISP supports MacLISP-style 
function definitions with &OPTIONAL 
and &HEST specifiers for functions 
with a variable number of parameters, 
MACRO (including Common LISP- 
format macros). and the standard con- 
trol structures, including PROG. 
PROGN. and DO. CATCH and 
THROW functions are part of the sys- 
tem. but there is no UNWIND- 
PROTECT. 

Waltz LISP uses the Franz LISP—style 
function definition and supports 
LAMBDA (which evaluates param- 
егете), NLAMBDA (which does not 
evaluate parameters). LEXPR (with a 
variable number of parameters). and 
MACRO. Waltz LISP supports local 
variables, but the parameter-binding 
methods it uses are not as clean as 
BYSO LISP's. 

Like BYSO LISP. Waltz LISP supports 
CATCH and THROW. but not UN- 
WIND-PROTECT. 


FILES 
Both LISP implementations support 
sequential text files. BYSO LISP does 
not support random access files. Its 
support of directory functions is in- 
(continued) 
William С. Wong (Logic Fusion inc., 1333 
Moon Dr.. Yardley, PA 19067) is president 
of Logic Fusion and a developer of systems 
and applications software. 
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BYSO LISP version 1.17 


Company 
Sittlington Hill 
РО. Box 31M 


McDowell, VA 24458 


(703) 396-3345 


Requirements 


Copy-Protected 


Price 


complete and involves writing inter- 
rupt calls. 

Waltz LISP supports random access 
files and all PC-DOS directory func- 
tions. These are well documented and 
easy to use. It also supports a strange 
entity called a QUARK. which allows 
reading of non-LISP-format text. Sup- 
port for binary data is not very good: 
it can only read one character at a 
time, as there are no record, string. or 
line input functions. 


LOADING, SAVING, AND 
PACKAGES (NAME SPACES) 

BYSO LISP supports a single name 
space (по packages]. It lets you save 
the entire workspace and then restore 
it later. which is very handy. In addi- 
tion. it lets you load and save function 
definitions and variable data incre- 
mentally in text form. 

Waltz LISP also supports a name 
space, It does not let you save or 
restore the workspace, and functions 
and data may only be loaded. You can 
develop functions that will save the 
textual versions of functions and vari- 
ables. Even so, the primary mode of 
operation is to edit a text file using 
the builtin screen editor and then 
read in the changed file thereby keep- 
ing the most up-to-date function 
definitions on disk. 


USER ENVIRONMENT (EDITORS 
AND DEBUGGERS) 

BYSO LISP has a built-in screen editor 
that you can use on single functions 
or variables. The editor is both char- 
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Levien Instrument Co. 


IBM FC or compatible 
One floppy disk 
256K bytes of RAM 


Waltz LISP version 5.01 


Pro Code International Inc. 

15930 Southwest Colony 
Place 

Portland, OR 97224 

(800) 547-4000 


ІВМ PC or compatible 

(PC-/MS-DOS or CP/M-86) 

280 CP/M system for 8-bit 
version 

One floppy disk 

128K bytes of RAM 


No 


acter- and structure-oriented, and it 
works well if the text only fills one 
screen; the editor is not designed to 
work with text files. Source code is 
provided. so enchancements are pos- 
sible. BYSO LISP traps errors but does 
not provide any debugging tools ex- 
cept TRACE. 

Waltz LISP comes with a built-in 
WordStar-like screen editor that works 
on text files, and a structure editor. 
similar to line-oriented text editors. 
that can manipulate structures in 
memory. The latter takes a bit of get- 
ting used to, but it is the only type of 
editor that allows modification of cir- 
cular list structures and graph struc- 
tures created using destructive list 
functions like RPLACA and RPLACD. 
Waltz LISP includes source code for 
the structure editor but not the screen 
editor. 

Waltz LISP also includes a built-in 
debugger with trace and error-trap- 
ping support. From the debugger. you 
can continue execution, and examine 
and modify function parameters. 


SYSTEM ACCESS AND 
ASSEMBLER INTERFACE 

BYSO LISP provides limited access to 
the operating system and to functions 
written in other languages, such as 
assembler. BYSO LISP assumes that 
the support module is loaded as a 
memory-resident program prior to 
running BYSO LISP The functions 
within the module are called through 
the interrupt table, which is modified 
by the resident program. A number 
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of example programs are provided. 
However, this mode of operation 
tends to be quite cumbersome. 

Waltz LISP provides an assembler 
interface identical to BYSO LISP. How- 
ever, Waltz LISP provides more built- 
in functions to access system re- 
sources, such as directory functions. 
Even so. functions such as the current 
time are not provided and you must 
write them yourself. Direct access to 
hardware 10 ports must also be 
added externally. 


EXTENSIONS 

| have already covered most of the ex- 
tensions for BYSO LISP. Waltz LISP 
comes with a program called Clog. a 
Prolog interpreter, with source code 
and basic debugging tools provided. 
Clog provides a learning tool for Pro- 
log and Prolog construction but it is 
too slow for any major Prolog pro- 
eram development. 


Copy PROTECTION, LICENSE 
AGREEMENT, AND SUPPORT 

BYSO and Waltz LISP do not have 
copy protection on the disk. The 
license agreement for BYSO LISP pro- 
vides low-cost replacement if the 
original disk is defective. Telephone 
support seems good. and updates are 
Нее if you are the first to report a 
problem. The Waitz LISP license agree- 
ment is not overly restrictive, and up- 
dates are provided for one year. 
Phone support for registered users is 
good when you can get through. 


PERFORMANCE 
| timed the performance of simple 
operations repeated 5000 times to 
get reasonable test durations. Iden- 
tical tests (although in slightly dif- 
ferent syntax) were used on all three 
products. |Editors note: Benchmark pro- 
grams for BYSO LISP and Wallz LISP are 
available under the filename LISPTEST.DOC 
from BY TEnet Listings at (617) 861-9764 | 
| did not perform a Read File test 
due to the lack of a "read fixed-size 
buffer" function required for such a 
test. Using the normal LISP READ 
function would cause the program to 
"intern" a symbol. which takes some 
time and is not comparable to the 
Write String function used for the 
(continued) 


Resolution Is 


A Numbers Game... 


So Be It. 


From 480 dots x 200 lines up to 720 dots x 480 lines 
fH scanning from 15.75 to over 25.00 KHz. 
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Write File test. For comparison, | also 
tested Golden Common LISP. 

BYSO LISP did well on every test ex- 
cept the Write File test (see table |}. 


Evidently, BYSO LISP performs some 
buffering that is not as efficient as the 
other implementations, or it performs 
additional checks. 


Table 1: A comparison of benchmarks performed on BYSO LISP. Waliz LISP 
and Golden Common LISP. The tests. performed on an IBM PC XT with 640K 
bytes of memory, used a DO loop 5000 times. The Write File test created a 
64K file on an empty floppy disk. Times are rounded to the nearest second. 


LISP Benchmark Resuils 


| BYSO LISP 
| Empty loop 13 
| CONS 18 
| integer add 18 
Integer multiply 21 
|  Fioating-point 
add — 
Floating-point 
| multiply — 
| Assignment 16 
List index 26 
| Vector index 16 
String index 17 
Write file 210 


Waltz LISP Goldan Common LISP 
16 16 
18 18 
19 18 
20 19 
— 19 
Е 22 
19 17 
36 26 
= 18 
23 18 
31 81 


Waltz LISP also performed admir- 
ably and was the fastest when writing 
to disk. The indexing operations were 
slightly slower than BYSO or Golden 
Common LISP but not excessively so. 
The times are still faster than many of 
the other LISPs on the market. 


SUMMARY 
BYSO LISP is complete and runs weli 
but lacks many of the features found 
in more expensive products. The 
documentation is complete but very 
poor. Even so, the implementation 
seems solid. As a low-cost learning 
tool, BYSO LISP is adequate. but it 
would be inappropriate for more so- 
phisticated work. 

At 5169, Waltz LISP is a relatively 
good buy. Its compatibility with Franz 
LISP will be a plus to some. The im- 
plementation is fast and very func- 
tional. The major missing component 
is a compiler. The Clog Prolog inter- 
preter is slow but can be an aid to 
learning Prolog. № 
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ExperOPS5 is a version of 
the relatively simple but very 
powerful OPS5 (Official Pro- 
duction System, Version 5] 
programming language. 

ExperOPS5 was created by 
the Scientific Applications In- 
ternational Corp. and is 
marketed by ExperTelligence Inc. Ex- 
perOPS5 is implemented on top of 
ExperTelligence's version of LISP. Ex- 
perLISP. and requires a Macintosh 
with 512K bytes of RAM and two disk 
drives. ExperOPS5 currently sells for 
$325: ExperLISP costs an additional 
$495. 


A BRIEF OVERVIEW OF OPS5 
OPS5 is one of a series of production 
rule languages created by Charles 
Forgy and his colleagues at Carnegie- 
Mellon University over the past 
decade (see reference 1). АП produc- 
tion rule systems contain three basic 
parts: a set of production rules, a set 
of facts against which the rules 
operate, and an inference engine that 
governs the execution of the rules. 
From an initial state reflecting a 
specific problem, execution of the 
rules modifies the set of facts. 

The rules themselves are simply 
conditional statements indicating that 
when certain conditions hold, certain 
actions, such as the assertion and re- 
traction of facts, are to be performed. 
No rule ever directly calls any other 
rule; instead. all interaction between 
rules is by means of the database of 
facts. As the set of accepted facts is 
altered, the rules that are satisfied 
land hence made ready for execution) 
changes. The inference engine con- 
trols the cycle of matching rules to 
facts, deciding which rules to fire, and 
causing their consequents to be per- 
tormed. 

In OPS5, the current set of accepted 
facts is called the working memory. 


SOFTWARE, REVIEW 


EXPEROPS5 


BY WILLIAM JACOBS 


An implementation of 


the OPS5 programming language 


lor the Macintosh 


Facts are represented as objects with 
up to 126 pairs of attributes and 
values. A typical OPS5 assertion 
might be 


(mouse ^name Mickey 
^ disposition friendly 
^favorite-foods cheese 
bread-crumbs table-scraps) 


signifying that there is a mouse ob- 
ject whose name attribute has the 
value “Mickey.” whose disposition at- 
tribute has the value "friendly" and 
whose favorite foods are cheese 
bread crumbs, and table scraps. 
Associated with each element of the 
working memory is a time tag in- 
dicating the order of its creation or 
last modification. 

The collection of OPS5 rules is 
known as production memory. Since 
this is treated as an unordered set. 
rule position does not affect firing 
precedence. The conditions of a rule 
are collectively referred to as its left- 
hand side, and the actions as its right- 
hand side. Each condition is a pattern 
that is satisfied by being matched 
against the facts in working memory. 
Thus, the single condition in the 
following rule 


(p is-there-a-friendly-mouse 
(mouse "disposition friendly) 
=> 
(write there is a friendly mouse) 


will match against the Mickey Mouse 
fact and print out the appropriate 
message. Since a rule will fire for each 
fact against which the left-hand side 


patterns match. if the work- 
ing memory had contained 
the two facts 


(mouse ^name Mickey 
^sex male 
^ disposition friendly) 
(mouse ^name Minnie 
"sex female 
^ disposition friendly) 


the previous rule would have been ex- 
ecuted twice. 

In OPS5, patterns can be matched 
against a single value, a complex set 
of values, or, by the use of variables, 
against any value whatsoever. Restric- 
tive patterns can compare values in 
various ways. For example. the follow- 
ing condition will match any mouse 
object of either friendly or shy 
disposition weighing more than 10 
grams and set the value of the vari- 
able x to the mouse's name for the 
duration of this rule: 


(mouse "name «x 
^weight {> 10} 
^ disposition < < friendly shy > >) 


With some restrictions, it is even 
possible to use negative patterns as 
conditions, that is. no working mem- 
ory element has a given value. 

On the right-hand sides of rules. 
working memory can be altered, files 
can be manipulated, information can 
be output. computations on variables 
can be performed, values can be as- 
signed to variables, external user- 
defined functions can be called, ad- 
ditonal rules can be added to produc- 
tion memory, and execution can be 
halted via 12 action types. For exam- 

(continued) 
William Jacobs (LinCom Corporation, 3200 
Wilshire Boulevard, Suite 300. Los Angeles, 
CA 90010) is a knowledge engineer currently 
involved in the design and implementation of 
a microcomputer-based expert system to con- 
figure a satellite communications network. 
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ExperOPS5 (July 1985 version) 


Type 
Expert-sysiem programming language 


Company 
Experfelligence Inc. 

559 San Ysidro Rd. 
Santa Barbara, CA 93108 
(805) 969-7871 


Format 
One 3¥2-inch disk 


Requirements 

Apple Macintosh with at least 512K of 
RAM and two disk drives; Experlelligences 
ExperL ISP 


Features 

An implementation of the ОР55 
production rule tanguage for the 
Macintosh 


Price 
$325 for ExperOPSS and documentation; 
$495 for ExperLISP and documentation 


Audience 


Those wishing to develop expert systems 
on the Macintosh 
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ple via make, modify. and remove 
commands, new working memory ele- 
ments can be created, the values of 
the attributes of a current working 
memory element can be changed. 
and a working memory element can 
be completely deleted. To illustrate. 
the following rule fires when working 
memory contains elements represent- 
ing less than 10 grams of unguarded 
Cheese and a hungry mouse: 


(p hungry-mouse 
(cheese ^weight {< 10} 
“security unguarded) 
(mouse “disposition hungry) 
-> 
(гетоме 1) 
(modify 2 ^ disposition satisfied) 
(make cat ^job catch-mice) 


This alters working memory according 
to certain obvious, predictable con- 
sequences, 

The inference engine in OPS5 pro- 
ceeds by means of a recognize-act 
cycle: 


|. [Match] Determine the set of pro- 
duction rules whose conditions are 
satisfied and hence await execution. 
Should this set, known as the conflict 
set, be empty, then the program exits. 
2. |Conflict resolution| On the basis of 
the current conflict-resolution 
Strategy, select one of the members 
of the conflict set for firing. 

3. [Act] Sequentially execute each of 
the actions of the rule selected in step 
2 


4. If either а halt action was per- 
formed or the maximum cycle count 
has been reached, then exit. Other- 
wise, return to step I. 


OPS5 programs are developed and 
executed under a top-level interpreter 
that permits user control of the sys- 
tem. Interpreter commands concern 
such program features as compilation 
and execution, important debugging 
options, the inspection and modifica- 
tion of working memory. the examina- 
tion of the conflict set, and the con- 
trol of the inference engine. 


THE EXPEROPS5 
IMPLEMENTATION OF OPS5 

Given that a relatively inexpensive 
Software package running on a Macin- 
tosh cannot be expected to perform 


up to the same standards as a 
$100.000 dedicated LISP machine 
and similarly priced software. how 
well does ExperOPS5 perform. and 
what can you use it for? 

Although ExperOPS5 claims to be 
a complete implementation of OPS5, 
this simply is not true. It does contain 
most of the basic ОР55 knowledge 
representation and inferencing fea- 
tures, and it claims to implement the 
Rete algorithm (which accelerates the 
matching of objects to patterns) and 
the two standard conflict-resolution 
strategies. Unfortunately, ExperOPS5 
lacks OPS5's build action. which per- 
mits runtime creation of new produc- 
tion rules; the default action, which 
formats I/O: the literal statement. a 
way of specifying the order of an ob- 
ject's attributes: and various output 
formatting functions. 

Unlike standard OPS5, ExperOPS5 
objects are limited to at most 20 at- 
tributes, although you can increase 
this number by modifying an initializa- 
tion file. In addition. because Exper- 
OPS5 differs from standard OPS5 by 
having a space following each attri- 
bute caret (^) and by prohibiting 
working memory elements from hav- 
ing the value "nil" porting source files 
in either direction will require at least 
minor reediting. 

Nor are the standard ОР55 and 
ExperOPSS top-level interpreters 
identical. Certain important debug- 
ging commands are not implemented 
at all, such as ppwm, which prints 
only those working memory elements 
matching a certain pattern. and 
matches. which displays the partial 
matches for productions. 

Other statements are not fully im- 
plemented. For example, in Exper- 
OPS5 the working memory elements 
displayed by wm lack time tags. 
thereby complicating the debugging 
process. And the ExperOPS5 strategy 
command lets you change the current 
conflict-resolution strategy but 
doesn't let you determine what that 
Strategy is; OPS5 does. 


DEVELOPING SOFTWARE IN 

EXPEROPS5 

During software development. Exper- 

OPS5 relies upon Macintosh features 
(continued) 


[EK 2200 SERIES 


PORTABLE OSCILLOSCOPES 


THE ANSWER 
BY ANY MEASURE 


You can't judge a scope 
by its cover. 


When you look at our simplified, 
practical internal Design, you 
see why the Tek 2200 Series 
delivers unparalleled A 
performance and reliability in 
the field. You get quality that's 
unmistakably Tektronix in scopes 
so advanced, they cost you less 
to buy and own. 

Through an innovative new con- 
cept in scope design we reduced 
the number of mechanical parts 
by 6596. Reduced cabling by 
90%. Virtually eliminated board 
electrical connectors. And elimi- 
nated the need for a cooling fan. 

The result: a scope with 
designed-in simplicity that 
increases reliability as it cuts 
downtime and repair costs. All of 
which means outstanding value in 


OB Бенито, Qon 

pode aca икрар doses 
loscopas purchased a Scopes 

are UL listed, CSA and VDE approved. 


a compact, lightweight package 
that your service technicians will 
appreciate. 
lus, you get a selection of per- 

formance to precisely match your 
needs. There are the 60 MHz 
single time base delay 2213A at 
$1275" and the 60 MHz dual 
time base 2215A at $1525* And at 
100 MHz, the dual time base 
2235 at $1750" and the 2236 
with an integrated counter/timer/ 
multimeter at $2650: 

The industry's first three- 
warrantyT is testimony to 
Series dependability. Adding 
value to value are a variety 
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now in downtime, in service, in 
back-up scopes. On the bottom 
line, a Tek 2200 Series scope will 
save you money, time and trouble 
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In Oregon, call collect: 
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Inquiry 355 


While it might provide 
a limited introduction 
to production rule 
systems, using 
ExperOPS5 for serious 
application development 
would be difficult. 


such as pull-down menus and multi- 
ple windows. You can create files 
using standard Macintosh text editors, 
from which the files subsequently can 
be compiled and run. Various com- 
mon OPS5 debugging commands are 
available. such as break points. 
stepped rule firing, and the inspection 
of the contents of working memory or 
the conflict set, Except for various 
graphics functions that are already 
available in ExperLISP, ExperOPS5 
provides no tools for customizing a 
user interface. 

[ found the ExperOPS5 interface to 
be quite a disappointment, especial- 
ly when compared to the very attrac- 
tive, highly interactive interfaces of 
many other Macintosh programs. 
Much more could have been done to 
produce a more user-friendly run-time 
ExperOPS5 environment. For exam- 
ре. the ability to create predefined 
windows that continuously display the 
contents of working memory and the 
members of the conflict set would 
make debugging much easier. With 
ExperOPS5, you can only obtain such 
vital information during program 
breaks. 

In the July 1985 version of the soft- 
ware that | reviewed, the function that 
was designed to reset the environ- 
ment did not work properly. Thus. | 
had no easy way of fully reinitializing 
ExperOPS5. and when | wanted to 
begin a run in a totally clean work- 
space, | first had to reload ExperOPS5 
and then the specific application pro- 
gram. Needless to say, this slowed my 
software testing considerably. 

Two other problems that complicate 


300 BYTE • JULY 1986 


REVIEW: EXPEROPS5 


developing ExperOPS5 programs are 
inadequate error messages and 
limited access to source code, When 
the ExperOPS5 compiler encounters 
errors, it generates virtually useless, 
almost unintelligible comments. 
Unlike most LISP machine environ- 
ments where you can inspect the ac- 
tual system software, almost all of 
ExperOPss is concealed as object 
code. As a result, if a program should 
contain an obscure syntax error. you 
will be hard pressed to find the cause 
of the difficulty. 


EXPEROPS5's DOCUMENTATION 
Regrettably, ExperOPS5 lacks good 
documentation. True, the package 
does contain an attractively printed, 
well-written pamphlet that briefly 
describes the software. Unfortunate- 
ly. this booklet lacks sufficient material 
to enable a novice to understand 
OPS5. and it does not answer the 
questions that an advanced user 
would ask. For example. nowhere 
does it provide a complete BNF 
(Backus Naur Form) grammar for 
ExperOPS5, an especially annoying 
point given that ExperOPS5 is not a 
complete implementation of ОР55. 
As a result, programmers are left to 
discover on their own which OPS5 
features have been implemented and 
which have not. 

The ExperOPS5 disk does come 
with several short, commented files 
that explain how to utilize certain 
OPS5 features, such as how to employ 
vector attributes or to accept key- 
board input into a program. This use 
of examples is worthy of emulation 
but is not a substitute for a complete 
language description and more 
thorough documentation. 


SPEED AND SPACE 

As part of a series of timing tests run 
by my associate, Gary Riley, using a 
30-rule version of the well-known 
monkey-and-bananas problem (see 
reference 2], ExperOPS5 was found to 
fire rules at a rate of only 1.5 per sec- 
ond, considerably slower than the 4.3 
firings per second obtained by run- 
ning Artelligence's OPS5+ оп ап ІВМ 
PC or the 86 rules per second ob- 
tained on the Inference Corp's OPS5- 
based expert-system shell ART using 


a Symbolics LISP machine Such 
results will not encourage the use of 
ExperOPS5 in the development of 
any computationally intensive pro- 
grams. 

After ExperOPS5 is loaded on top 
of ExperLISP in a 512K Macintosh, at 
most only about 45K bytes of RAM 
remain free; on a HyperDrive- 
equipped machine the available RAM 
can be even less. Given the trade-offs 
between working memory elements, 
production rules, and run-time mem- 
ory requirements, this space is, at 
best, only sufficient for small to 
moderate programs. 

Can other developers learn from 
ExperOPS5's relatively slow speed 
and large memory requirements? One 
thing they may learn is that unless you 
implement ОР55 in a language such 
as С, it will be impossible to produce 
an adequate implementation of OPS5 
for the 512K Macintosh. 


CONCLUSION 

ExperOPS5 implements most of the 
significant aspects of the OPS5 pro- 
gramming language. It utilizes several 
Macintosh features, and, in contrast 
to certain other products that are cur- 
rently being marketed as artificial in- 
telligence tools. ExperOPS5 is a real 
expert-system shell on which you can 
write’ real microcomputer expert 
Systems. 

Still, ExperOPSS is disappointing. 
While it might provide a limited intro- 
duction to production rule systems, 
using ExperOPS5 for serious applica- 
tion development would be diffi- 
cult. ш 
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‘ow there's a portable personal 

computer so small, so light, and 
so fast it defines a new industry stan- 
dard. From the same company that 
set the standard — OMPAQ* The new 
COMPAQ PORTABLE II™ has all the 
advantages of the world's best-selling 
full-function portable—the original 
СОМРАО Portable—plus it's even 
more portable. And it's far more 
powerful than most desktop 
computers. Never before has 
a computer this small been 
capable of so much. 
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the COMPAO PORTABLE II 
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FIVE LABORATORY 
INTERFACING PACKAGES 


BY PATRICIA WIRTH AND LINCOLN E. FORD 


EDITOR'S NOTE: This article is not a review in our usual sense. To understand 
the intent of the review, you must understand how it came to be written. Dr. 
Ford is a medica! researcher at the University of Chicago. He wrote an exten- 
sive driver for the Tecmar Lab Master data-acquisition board and wanted to 
publish a description of it. The program is a threaded interpretive language in- 
terfaced to BASIC and embodies an essentially complete set of commands for 
controlling the Lab Master board. As a condition to publishing his description 
of the language ("SALT June 1985 BYTE, with Samuel D. Fenster, who wrote 
most of the code}, we prevailed upon Dr. Ford to make the program and its 
documentation available to our readers at the nuisance-value cost of filling orders 
(550). 

There are advantages and disadvantages to using programs written by re- 
searchers instead of commercial products. The primary disadvantage is that the 
program is written to do what the researcher needs to do. not to support the 
requirements of a large group of customers. In the case of Dr. Ford's program. 
his requirements are far-reaching. so SALT ends up supporting most Lab Master 
functions. For example, while he had originally used only the 100-kHz option 
of the board. he later acquired a 30-kHz board and extended the program to 
include that configuration. However, he does not use other boards, so he does 
not support them. Similarly. Dr. Ford does little on-line analysis with his data. 
so the routines for such functions are limited. 

The primary advantage of using a program developed by a researcher instead 
of by a programmer is that a programmer debugs programs. while a researcher 
debugs experiments. For example, Dr. Ford points out that ail the commercial 
packages that he examined are unable to synchronize exactly the A/D board 
timers with external-event triggers. This kind of problem can be critical in an 
experiment but will not show up as a program bug. 

With all this in mind, we asked Dr. Ford to take a look at зоте of the commer- 
cially available software packages for running A/D boards. The question we posed 
to Dr. Ford was. Given that SALT is available for $50. why would anyone buy 
the commercial packages? Or, less sanguinely, what are the special strengths 
of these packages that make each of them uniquely attractive? What follows 
is the assessment by Dr. Ford and his research associate Patricia Wirth of what 
each package is best suited to do. 


n the past two years, several general 

laboratory interface devices for 
microcomputers have appeared on 
the market, as well as a selection of 
software packages for running them. 
This review is aimed at the software 
packages. specifically at those prod- 
ucts designed for use with two sepa- 
rate interface boards for the IBM Per- 
sonal Computer. 

Our perspective is that of physiolo- 
gists. We acquire large blocks of digi- 


tized data. often controlling various 
aspects of the experiments at the 
same time that the data is being col- 
lected. п general. we have given a 
lower prioríty to on-line data analysis 
and to graphics. since we do most of 
our analysis after the experiments. At 
the other extreme, one of the prod- 
ucts reviewed here, ILS from Signal 
Technology Inc. was developed 
primarily as a data-analysis package. 
with relatively little emphasis on 


laboratory control. Thus, the diversity 
in the software packages to be re- 
viewed will accommodate many lab- 
oratory requirements, although not all 
specialized needs will be fulfilled by 
the same package. In this review, we 
have emphasized the data-acquisition 
and laboratory-control aspects of the 
packages. 


INTERFACE BOARDS 

All the software packages will control 
one or both of two interface boards, 
the Tecmar Lab Master and the Data 
Translation DT2801, See table | for 
the characteristics of the two boards. 
The major differences are that the 
DT280I has a provision for direct 
memory access that the Lab Master 
does not, while the Lab Master has 
programmable counters not available 
with the DT2801. The direct memory 
access allows faster data transfers. 
The programmable counters on the 
Lab Master operate independently of 
the central processor, so accurate tim- 
ing and control of experiments can be 
carried out much more rapidly than 
with the 072801. 

Both boards have a series of op- 
tions. In addition to the standard char- 
acteristics listed in table 1, we have a 
072801 with a 16-bit A/D converter. 
This provides much higher resolution 
at the cost of a decrease in the maxi- 
mum rate per conversion from 13.7 to 
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2.5 kHz. We have also obtained a Lab 
Master board with a 100-kHz option. 
Some other options that we have not 
tried are listed in table 1. 


SOFTWARE 

A list of the packages reviewed and 
the major characteristics of each 
package appears in table 2. LABPAC 
and PCLAB are sold by the manufac- 
turer of the Lab Master and ОТ2801, 
respectively. and so are intended for 
use with those boards only. In addi- 
tion, ILS will operate only the 072801. 
We wrote our own language, SALT. for 
only the Lab Master. The two remain- 
ing packages, ASYST (Macmillan Soft- 
ware Co) and Labtech Notebook 
(Laboratory Technologies), have pro- 
visions for running both boards, as 
well as A/D boards from ІВМ, Cyborg, 
Keithley DAC, and MetraByte. In ad- 
dition, Labtech Notebook will support 
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Acrosystems, Burr-Brown, Datel, Ac- 
tion Instruments, Coulbourn Instru- 
ments, Interactive Microware, Ad- 
vanced Peripheral. and Datatek Micro- 
systems boards. 

The commercial packages cost be- 
tween $249 and $1490 for the labora- 
tory-application portion of the pro- 
gram. Two of them have separate. ad- 
ditional modules for graphics and 
data analysis, each module costing 
about $500 to $1500, so it is possible 
to spend up to $2500 for a total 
package. 

One major difference among the 
packages reviewed is the language 
they use. The two provided by the 
manufacturers of the boards simply 
use calls to assembly language rou- 
tines from higher-level languages. In- 
structions for experimental functions 
are thus written as part of a larger 
program in the higher-level language. 


Table |: Comparison of Data Translation DT2801 and Tecmar Lab Master 


A/D interface board functions. 
DT2801 


Number of A/D 
channels 


Resolution 


16 standard 


12-bit standard 
14- and 16-bit 
optional 


13.? kHz standard 
275 КН? optional 
25 kHz with 16-bit 
resolution 
Software-setectable 
up to 8 times on 
standard board 
Up to 500 times 
optional with 
substantial slowing 
of A/D rates 
Number of D/A 2 
channels 


Digital НО 


Speed 


16 channels соп: 
figured as input 
or output in two 
8-channel ports 

400-kHz clock divisi- 
ble by powers of 2 
up to 2'* (1638 
seconds) 


Programmable None 


timer/counters 


Yes 


Direct memory 
access 
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Lab Master 


16 standard —expandable 
to 256 optional 

12-bit standard 

14- and 16-bit optional 


30 kHz standard 
40 and 100 kHz optional 
10 kHz with 14-bit resolution 


Sottware-selectable up 10 
500 times optional 

Resistor-selectable 

Gains up to 2000 times are 
available 


2 


24 channels configured as input 
or output in three 8-сһалпе! 
ports or two 8-channel ports and 
two 4-channel ports 

1-MHz clock divisible by powers 
of 10 up to 10* (10 milliseconds) 
ог by powers of 2 up to 218 
(65536 seconds) 

5 separate counters with outputs that 
can be made to change without 
intervention of the central processor 

No 


This can be a great benefit when you 
require on-line computation during 
the experiments, since you can ргс- 
gram these computations in a highly 
structured, well-documented. and 
well-known language. Another advan- 
tage of this approach is that the data 
is stored in files that the higher-level 
language can read later, when future 
analysis is required. The disadvantage 
with BASIC as the higher-level lan- 
guage is that the calls to assembly lan- 
guage routines are slow. requiring 
about 2 milliseconds, so substantia! 
delays can occur when several func- 
tions are to be run in sequence. This 
disadvantage is not as great when you 
use a compiled language such as 
FORTRAN or Pascal, but these lan- 
guages have the disadvantage in- 
herent in any compiled language. 
namely, that they are not interactive, 
and you lose control of the program 
once you start it. You can stop an in- 
terpretive language such as BASIC 
anywhere in its operation without los- 
ing control. Once you stop the pro- 
gram. you can determine or change 
the value of a variable and change the 
direction of program flow. This provi- 
sion is a major advantage in the labo- 
ratory, where you cannot always an- 
ticipate events external to the com- 
puter in advance of the experiments. 

Two packages, Labtech Notebook 
and ILS, operate on single commands 
at a time. Labtech Notebook is entire- 
ly menu-driven. while ILS simply ac- 
cepts single commands. These pack- 
ages are easy to get started. ILS 
creates files that FORTRAN can read. 
while Labtech Notebook creates files 
that Lotus 1-2-3 can read. 

A third approach is the use of a 
separate, specialized language for 
operating the laboratory functions. A 
form of languages especially suited to 
this type of operation is the threaded 
interpretive languages (TILs). These 
languages consist of a dictionary of 
routines, “words,” for carrying out 
specific tasks. Primary words, called 
primitives. consist of machine lan- 
guage subroutines. More complex 
words, secondaries, consist of a se- 
quence of calls to the primitives. 
Higher-level words may call primitives 
or previously defined secondaries in 
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Multiuser & LAN Solutions 


For IBM PC/XT/AT 


MULTIUSER 
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Compatibility: Multilink Advanced? 
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Message communication: 
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Multiuser solutions supported: 

Multilink Advanced? 

PC-Slave / 16! 

Other features: electronic mail, net- 
work data management, and 
print spooling 

Retail price: $395.00 


640 Kbytes 
| Retail price $1,995.00 
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| "complete" PC. 
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by Kimtron Corp. 


REVIEW: A/D SOFTWARE 


Table 2: Overview of reviewed A/D software capabilities. Where optional packages are available, capabilities are for the most 


extensive set of compatible functions. 
SALT LABPAG 
Company Sam Fensten Scientific 
4949 South Solutions Inc. 
Woodlawn Ave  (Tecmar) 
Chicago, IL 6225 Cochran Rd. 
60615 Cleveland, OH 
44139 
(216) 349-4030 
Price $50 $495 
Supports No No 
DT2801 
Supports Yes Yes 
Lab Master 
Language TIL interfaced BASIC, Pascal, 
to BASIC FORTRAN 
Memory size 64K BASIC plus 128K 
two 64K integer 
data buffers and 
one 64K floating- 
point dala buffer 
Digital /О Yes Yes 
File structure BASIC or arrays бате as higher- 
transferred be- level language 
tween disk and 
high memory 
Documentation Terse, not Obscure, not 
example-based X example-based 
Lab Master 48 kHz 1 kHz 
maximum 
AJD rete (100- 
kHz board) 
DT2801 - E. 
maximum A/D 
rate 
Lab Master 26 kHz 1 kHz 
maximum (two channels) 
D/A rate (100- 33 kHz 
kHz board) (one channel)? 
DT2801 — = 
maximum 
D/A rate 
Supports Yes No 
Lab Master 
timer/counters 
Lab Master 1 MHz divisiba 5 kHz to 30.2 Hz 
clock functions Бу power of 10 
to 10* 
Background No No 
data acquisition 
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PCLAB 


Data Translation 
Ine. 

100 Locke Dr 

Marlboro, МА 

01752 

(617) 481-3700 


$249 


Yes 


No 


BASIC, Pascal, 
FORTRAN 


64K in BASIC, 
more in newer 
version using 
FORTRAN and 
Pascal 


Yes 


Same as higher- 
level language 


Satisfactory, 
example-based 


13.7 kHz (2801) 


275 kHz (2801-А) 


148 kHz (2801) 


295 kHz (2801-4) 


Labtech 
Notebook 


Laboratory 
Technologies 


255 Ballardvale St. 


Wilmington, MA 
01887 
(617) 657-5400 


$895 


Yes 


Yes 
Menu-driven 


Up to 400K 
for data 


Yos 

ASCII or DIF, 
compatible with 
Lotus 1-2-3 and 
Symphony 
Satisfactory 


20 kHz? 
(300 Hz) 


13.7 kHz (2801) 


275 kHz (2801-А) 


(300 Hz} 
300 Нг 


300 Hz 


Мо 


ASYST 


Macmillan 
Software Ca. 
866 Third Ave 
New York, NY 
10022 
(212) 702-3241 
(800) 348-0033 
$550 (опе 
module) to 
$2195! 
Yes 


Yes 


Independent, 
FORTH-like TIL 
320K for pro- 
grams and data, 
64K data buffers 
up to total 
memory in 
machine 

Yes 

IBM BASIC- 


compatibile ASCII 


or own binary 
files 


Extensive, 
example-based 


219 kHz? 
(1 kHz) 


137 kHz (2801) 


275 kHz (2801-A) 


(1 kHz}? 
14.4 kHz 


108 kHz 


No 


ILS 


Signal 
Technology Ine. 
5951 Encina Rd. 
Goleta, CA 93117 
(800) 235-5787 


$995 to $2490! 


Yes 
No 


Single instruc- 
tions at a time 


Buffers up to 
total memory in 
machine 


13.7 kHz (2801) 
275 kHz (2801-A) 


16 kHz (2801) 
33 kHz (2801-A) 


No 
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Labtech 

SALT LABPAC PCLAB Notebook ASYST ILS 
GRAPHICS No Yos No \23*'5 Yes Yes 
Number of - One in high — Four for Unlimited One 
channels resolution, each of 
displayed three in low five windows 

resolution 

ху display = Yes — No Yes No 
хух display — № — Мо Yos No 
Cursor — No — No Yos Yos 
positioning 
and reading 
Graphing — No — No No Yes 
maxima and 
minima 
Histograms -- Мо - Мо Yos No 
DATA Yes No No No Yes Yes 
MANIPULATION 
Scale and offset Yes -- - — Yes Yos 
Differentiate and Yes = — == Yes No 
integrate 
Moving averages No — — - Мо Yes 
Maxima and No — — — Yes Yos 
minima 
Filter No — — = Yes Yes 
FFT No -- — — Yes Yes 
STATISTICS No No No № Yes Yes 
Mean and — — — — Yes Yes 
variance 
Mode — — -— — Yes No 
Standard = = — -- Мо Yes 
deviation 
Probability - = - — Yes No 
distribution 
Linear and — — = — Yes Yes 
polynomial fit 


! Prices increase with additional modules for graphics, statistics, and dala analysis. Base price shown includes A/D module. 
2 The highest A/D rate applies oniy when data is being acquired in the foreground mode and the computer is not performing other 
tasks. The lower rate applies when data is being acquired in the background, so that the computer can perform other routines 


simultaneously. 


3 The D/A output for two channels is substantially faster than half the maximum conversion rate for one channel because both 


channels are converted following & single clock pulsa. 


* These packages make displays in real time as data is being collected. Labtech Notebook makes only this type of display. 


LABPAC will display previously stored data as well. 
$ Other graphics and analyses are intended for use with Lotus 1-2-3 
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Several types of data 
manipulations can be 
performed while data 


is being collected. 


any order. They consist of a list of calls 
to previously defined words. Program 
execution is rapid because all the 
primitives are run in machine lan- 
guage., and the only extra time is that 
required to pass parameters to each 
subroutine and to proceed from one 
routine to the next. A well-known ex- 
ample of a threaded interpretive lan- 
guage is FORTH. and one of the soft- 
ware packages. ASYST, is written in a 
FORTH-like language that provides a 
great deal of speed and flexibility. It 
also provides a disk-file structure that 
can be read later by other ASYST pro- 
grams for subsequent data analysis. 
However, there are three major disad- 
vantages in using a TIL for the entire 
programming. As with compiled lan- 
guages, you lose control of the pro- 
gram once you start it. Also, many 
complex commands, such as print-for- 
mattíng procedures, must be custom- 
built as secondary words that are 
listed in an individual users "dic- 
tionary; the size of which usually in- 
creases with time. This type of lan- 
guage has a great deal of flexibility, 
but it fails to include a lot of pro- 
cedures that exist in more complete 
languages. Finally complex condi- 
tional branching routines are difficult 
to follow in threaded interpretive lan- 
guages. 

The approach we took with SALT 
was to interface a TIL to BASIC. The 
TIL is used just for the laboratory ap- 
plications, such as data acquisition 
and experiment control. and for data 
storage. BASIC is used for program 
control and most analyses. This ap- 
proach provides the speed of the TIL 
for real-time applications and the in- 
teractive characteristic of BASIC for all 
other applications. 


MEMORY LIMITS 
Many forms of experiments are as- 
sociated with the initial collection of 
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a large amount of data. In some cases, 
the data is collected in much the same 
way that an oscilloscope trace is pho- 
tographed. That is, one or more elec- 
tronic signals are recorded in digital 
form for a specific period of time. To 
provide adequate resolution. the 
signals are digitized at fairly frequent 
intervals, so that in typical applica- 
tions, a few kilobytes of data is col- 
lected for each signal. This much data 
would not tax the memory of com- 
puters that accommodate 512K bytes 
of memory, except when the entire 
program is run in BASIC. 

The IBM PC BASIC is limited to 64K 
bytes of memory for program and 
data. Either a lengthy program or a 
large amount of data can easily out- 
grow this space. Thus, PCLAB or LAB- 
PAC run exclusively in BASIC can be 
inadequate in applications that re- 
quire more than 64K bytes of mem- 
ory. but when you encounter such lim- 
itations, you can use a compiled lan- 
guage such as FORTRAN or Pascal. 
The other programs provide consid- 
erably more space for data. as in- 
dicated in table 2. 


PERFORMING MULTIPLE 
FUNCTIONS 
As described below, the A/D routines 
in some of the packages will perform 
single functions nearly as fast as the 
hardware on the boards will allow, 
However, program execution can be 
greatly slowed when more than one 
function is to be performed at once. 
For example. it is often desirable to 
output a control voltage either 
through a D/A channel or through an 
10 port, at the same time that data 
is being collected in the A/D channels. 
ILS cannot do this, because it accepts 
only one command at a time. It is pos- 
sible to perform multiple tasks in se- 
quence using batch files in PC-DOS, 
but since the routines for each com- 
mand are read from disk each time 
they are called, time between com- 
mands is extremely long and variable. 
At the other extreme, routines that 
are called from compiled languages 
can pass from one routine to the next 
within a few tens of microseconds. 
The exact interval required varies ac- 
cording to the numbers of parameters 
that must be passed to the new rou- 


tine, and thus we cannot give a single 
interval here. 

When commands are called indi- 
vidually from BASIC, the time re- 
quired to pass from one command to 
the next is about 2 milliseconds, so 
the time required to stop sampling 
data, output a control voltage, and 
resume data collection would be 
about 4 milliseconds. The same se- 
quence would take about 150 micro- 
seconds in SALT and about 600 
microseconds in ASYST. We have ex- 
amined only the BASIC versions of 
LABPAC and PCLAB. which each take 
about 4 milliseconds for this se- 
quence The FORTRAN and Pascal 
versions should run substantially 
faster. 

Another example of desirable simul- 
taneous functions is dealing with re- 
cently acquired data while more data 
is being collected. The packages that 
have provisions for background data 
collection (see table 2) have consider- 
ably slower A/D conversion rates, but 
these are still sufficiently fast for many 
purposes. 

Several types of data manipulations 
can be performed while data is being 
collected. For example, some analysis 
might be carried out to reduce the 
amount of data to be stored. Alter- 
natively. some display of the data 
and/or the analysis might be made. 
Those packages that provide for the 
sequential operation of multiple com- 
mands (all but ILS and PCLAB) will 
allow for some form of data manipula- 
tion during data collection. although 
the collection rates must be relative- 
{у slow for those programs that are 
run entirely in BASIC. A type of ma- 
nipulation that is not possible with 
most of the packages is the simulta- 
neous storage of data on disk as it is 
being collected, termed "streaming to 
disk” Only one of the packages, Lab- 
tech Notebook, provides for this 
streaming. This can be an extremely 
valuable feature when large amounts 
of data are to be collected con- 
tinuously. as with an analog strip-chart 
recorder. The data-collection rates are 
necessarily slow when streaming, is 
being performed, but it does allow an 
enormous amount of data to be col- 
lected. With a standard 10-megabyte 
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hard disk drive, 5 million integer 
samples can be collected at a rate of 
300 Hz and stored for later analysis 
using Labtech Notébook. 


AID CONVERSION 

Perhaps the most time-critical func- 
tion of an interface board is the rate 
at which it can digitize analog data 
and put it into memory. Except for the 
high-resolution converters that have 
slow conversion speeds, the con- 
verters supplied by the manufacturers 
can operate at least as fast as the soft- 
ware packages allow. 

All the packages have provisions for 
A/D conversion, and most will run at 
speeds close to the maximum speed 
of the standard A/D converters on the 
boards. A disappointing exception to 
this is LABPAC, which Scientific Solu- 
tions provides for its Lab Master 
board. The maximum timing interval 
that this package provides for is | 
kHz, even though the clock on the 
board itself runs 1000 times faster. 
LABPAC has a provision for making 
faster conversions using a separate, 
external clock, but the manual does 
not specify a maximum rate and we 
have not used an external clock to test 
the routine. 


D/A CONVERSION 

When you use the D/A converters to 
output voltages to control experi- 
ments, the speed of the output de- 
pends upon the required waveforms. 
If you require single voltage steps. 
great speed is not essential, and any 
of the packages that can operate the 
D/A converter will generally be suffi- 
cient for this purpose, However, when 
you require continuously changing 
waveforms, the smoothness of the 
waveform will depend greatly on the 
speed of the routines that run the 
converters; faster conversions let you 
use smaller voltage increments in pro- 
viding a given total amplitude of 
waveform. In these applications, the 
faster routine will generally be more 
satisfactory. 

Speed in D/A conversion is even 
more critical when the converters are 
used for oscilloscope displays. In gen- 
eral, displays must be made at rates 
of at least 15 Hz to avoid serious 
flicker. Since you will typically display 


as many as 1000 samples per sweep, 
you want a D/A converter capable of 
at least 15 kHz for this kind of applica- 
tion. Speed is not nearly so essential 
when you display hard copy using 
analog recorders, and since the com- 
puter also has the ability to display 
waveforms on its monitor, the use of 
D/A conversion for oscilloscope dis- 
plays is not as essential as it might 
otherwise be However. it can be 
useful in many laboratory applica- 
tions. 


DIGITAL ПО PORTS 

These ports, originally designed for 
transferring parallel digital data, are 
extremely useful for transmitting indi- 
vidual control signals between the 
computer and the experimental ap- 
paratus. All experiments have some 
need to synchronize the A/D record- 
ing of the computer with the experi- 
ments. Since each of the 8 channels 
in an МО port can transmit a separate 
voltage signal. 24 separate channels 
are available on the Lab Master and 
16 come with the DT2801. 

The packages that provide the abil- 
ity to use these I/O channels (table 2) 
allow a great deal of interaction be- 
tween computer and experiment. 
Without the ability to use these ports. 
you must find some other method of 
synchronizing the computer with the 
experiment. For example, it is pos- 
sible to use a D/A channel to output 
a control voltage and to accept digi- 
tal signals through the A/D channels. 
However, there are fewer of these 
channels, and to the extent that they 
are used for digital communication, 
they cannot be used for other func- 
tions. 


CLOCK FUNCTIONS 

Each board has a clock, and the fre- 
quency of these clocks is divided 
down by powers of 2 on both boards. 
and by powers of 10 as well on the 
Lab Master (table 1). Division by 
powers of 2 can produce some awk- 
ward clock frequencies, so in develop- 
ing SALT we have used only the 
powers-of-10 dividers. You can obtain 
frequencies other than those pro- 
vided by the clock dividers by using 
the timer/counters on the Lab Master 
board, but they are not available on 
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the DT2801. Thus, you can obtain 
much finer gradations in the clock fre- 
quencies with the Lab Master. 

With most of the software packages 
reviewed, the actual operation of the 
clock and timer/counters is invisible. 
You select a trigger frequency. and the 
software establishes the correct timer 
output. [п some cases, this reduces 
the number of timer/counters avail- 
able to you when a timer/counter is 
not necessary for the desired Не- 


quency. 


TIMER/COUNTERS 

We have found these timer/counters 
extremely useful in high-speed opera- 
tions. For example it is possible to put 
out a control voltage to the experi- 
mental apparatus at precise times 
during data collection at the maxi- 
mum rates. This is done by initializ- 
ing the timer/counters to count the 
same pulses that are being used to 
trigger the A/D converters but inhibit- 
ing their operation until the series of 
A/D conversions is initiated. When 
each of the counters reaches its ter- 
minal count. the voltage output 
changes without any intervention 
from the central processor. so the 
operation of the timer/counters does 
not take up program-execution time 
during the critical period of data ac- 
quisition. It is also possible to gener- 
ate different frequencies of trigger 
signals for different purposes. For 
example, one frequency might trigger 
A/D conversions, while the other trig- 
gers external events in the experi- 
ment. 

Of the commercial packages that 
run Lab Master, only ASYST provides 
control of the timer/counter (table 2). 
However, ASYST reserves four of the 
timericounters for its own operation 
so that only one is available to you. 
Our own SALT usually uses one of the 
counters for clocking the A/D conver- 
sions, so that when you use it in that 
mode. four of the five timer/counters 
are available to you. !t is possible, 
however, to use the output of the 
clock dividers directly in SALT, so that 
all five timercounters can be available. 


SYNCHRONIZATION 
When you program the computer to 
send or receive digital signals, you can 


synchronize its data collection with 
external events. The accuracy of this 
synchronization depends upon 
whether the timing clocks can be syn- 
chronized and whether the interrupts 
within the computer can be disabled. 
The time-of-day clock within the corn- 
puter generates a 250-microsecond 
interrupt every 55 milliseconds. If this 
interrupt is not disabled. an uncertain- 
ty of 250 microseconds occurs in 
every synchronization. As nearly as 
we could determine, most of the pack 
ages disabled this interrupt during 
data collection. but PCLAB requires 
that you write a routine specifically for 
this purpose when the interrupt is to 
be disabled. 

À less serious problem occurs when 
the clock is made to run continuous- 
ly and an external event initiates A/D 
conversion. In that state, synchroniza- 
tion uncertainties equivalent to one 
clock interval occur with each conver- 
sion. The commercial packages do 
not provide for synchronizing the 
timers exactly with external events. 


GRAPHICS 

Like SALT. PCLAB makes no provision 
for graphics. Two other packages. 
Labtech Notebook and LABPAC. let 
you display the channels of digitized 
data as they are collected. LABPAC 
also allows display of previously 
stored data and xy plots of two sepa- 
rate channels. Neither of these two 
packages offers any more extensive 
graphics. 

Most of the graphics routines come 
as part of the basic ILS package. al- 
though some additional graphics are 
part of an extra-cost data-analysis 
module. The graphics in ASYST come 
as part of an extra-cost module. Data 
obtained with Labtech Notebook can 
be graphed using Lotus 1-2-3. 


DATA ANALYSIS 
As with the graphics, ASYST and ILS 
Offer extensive data-analysis routines 
at an increased price. These two prod- 
ucts also offer substantial statistical 
packages. ASYST's statistics are in- 
cluded in the graphics option, while 
in ILS the statistics are included in the 
data-analysis option. As with the 
graphics. you can perform analysis of 
(continued) 
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Labtech Notebook 
was easy lo learn 


but was either too 
simple or too slow. 


data obtained with Labtech Notebook 
in Lotus 1-2-3. 


DOCUMENTATION 
Most of the manuals were easy to 
understand and gave satisfactory ex- 
planations of each of the commands 
in the package. The documentation 
with ASYST was voluminous, mainly 
because it had to describe a whole 
new language. We found that it would 
take longer than we were willing to 
spend to fully appreciate the richness 
of this system. One of our colleagues 
and his technician spent several 
weeks studying the manual and at the 
end of that time stili did not feel that 
they had mastered the language. 
At the other extreme, we quickly 
learned the single-comrnand package, 
ILS, and the menu-driven package. 
Labtech Notebook. We have worked 
with only the BASIC version of 
PCLAB. We found the manual for 
PCLAB very helpful in its explanations 
of the routines and the board. It gives 
numerous useful examples. We had 
some difficulty in obtaining specific in- 
formation from the LABPAC manual, 
which gives very few examples. 


IDIOSYNCRASIES 

As with all new software, some rela- 
tively minor aspects of these pack- 
ages did not operate exactly as we 
would have expected after reading 
the manuals or the advertising. In 
many instances, the manuals were in- 
accurate or misleading. For example, 
the documentation for the early ver- 
sion of Labtech Notebook stated that 
data could be acquired in the back- 
ground mode at rates of up to 600 Hz 
when in fact the highest possible rate 
was only 300 Hz. Later versions of the 
manual have been changed to reflect 
the more limited rate. This type of 
disparity between manual and pro- 
gram differs from an actual bug. in 
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which the program does not operate 
correctly. An example of a relatively 
harmless bug in ASYST was that volt- 
age values obtained through the A/D 
converters were half those expected 
from the input voltages and the 
amplifier settings. We never did know 
the reasons for this discrepancy. 

We have refrained from cataloging 
these small deficiencies for two rea- 
sons. First, we did not test every 
aspect of every package, so such a 
catalog would be incomplete at best. 
The unwary reader might thus be 
given the false impression that some 
aspect of a particular package worked 
perfectly because we failed to state 
that it didn't. Second, for most users, 
the major difficulty will not be an ac- 
tual bug in the program but some 
subtle characteristics of the routines 
that prevent them from carrying out 
a required task. 

A good example is the problem de- 
scribed above of exactly synchroniz- 
ing the initiation of A/D conversion to 
an external event. We once had such 
a problem with synchronization in the 
laboratory and have written the SALT 
A/D routines so that they can start the 
A/D clock after the external trigger is 
received. We could not find a process 
for such synchronization in any of the 
other packages, and it is not possible 
with the DT2801 board, which has 
only a free-running clock. This prob- 
lem of synchronization is just one of 
many that you might encounter in a 
specialized application, and it is not 
possible to give a comprehensive list 
of the pitfalls that you might en- 
counter in the diversity of laboratory 
applications. We can only caution pro- 
spective buyers of any of the pack- 
ages to examine its characteristics 
carefully in light of individual pro- 
tocols before purchasing the package. 

Consequently, we have chosen to 
describe only a few of the major prob- 
lems we found with the different pack- 
ages. 

We had the greatest difficulty with 
ASYST because it was so complex. It 
is undoubtedly a powerful system, but 
we estimate that it would take ап ex- 
perienced programmer at least a few 
months of full-time work to be able 
to use the routines effectively. How- 
ever, the company has a user-support 


program that we found to be very 
helpful when we telephoned. 

Labtech Notebook was easy to learn 
but suffered from the drawback that 
it was either too simple or too slow. 
When run in its fast foreground mode, 
it could not do anything but the labo- 
ratory interfacing tasks assigned to it. 
It cannot, for example. collect data for 
brief periods at a rapid rate and then 
spend some time analyzing or dis- 
playing the data before beginning an- 
other period of rapid data collection. 
This deficiency occurs because Lab- 
tech Notebook does not provide data- 
analysis and display routines of its 
own but relies on Lotus 1-2-3 for these 
functions. Lotus 1-2-3 and Labtech 
Notebook cannot operate in the fore- 
ground mode simultaneously. When 
collecting data in the slower back- 
ground mode, Labtech Notebook can 
analyze data using any other lan- 
guage, but the highest conversion rate 
is 300 Hz. 

We found LABPAC to be very 
limited in its functions. and we found 
the manual to be somewhat mislead- 
ing. Scientific Solutions has a user- 
support system, but it took us six tele- 
phone calls to the company before we 
could speak to someone willing to 
answer our questions. Even then. the 
individual with whom we spoke was 
not able to give specific answers to 
some questions about the capability 
of the routines. 


CONCLUSION 

The software packages reviewed here 
differ in their emphasis on hardware 
control, data manipulation, and data 
analysis. At one extreme. ILS provides 
few experimental control functions 
but extensive data analysis. Other 
packages (PCLAB, Labtech Notebook. 
and ASYST) provide background data 
acquisition while other programs 
operate in the foreground. The two 
most general packages, ASYST and 
Labtech Notebook, operate both 
boards. Labtech Notebook is menu- 
driven and therefore very easy to 
operate. ASYST. perhaps the most ex- 
tensive package. offers separate 
modules for analysis. acquisition, and 
graphics/statistics but requires a great 
deal of time to learn its independent 
language. ш 
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THE IBM WHEELPRINTER E 


The Wheelprinter E from 
IBM is a sturdy. no-nonsense 
daisy-wheel printer that 
delivers high-quality output. 
It is easy to install and 
operates with a minimum of 
tinkering. The Wheelprinter 
E's most serious limitation is 
its speed, which is just under 
16 characters per second. А 
full page of text. 54 single- 
spaced lines, takes about 34% 
minutes, an unsuitable time 
for jobs that require the 
quick printing of long docu- 
ments. Still, the printer oper- 
ates reliably when unat- 
tended. | ignored the printer 
while it ran for more than an 
hour on a large test file. It re- 
mained cool, retaining €x- 
cellent character alignment 
and print quality throughout 
the document. 


CONTROLS 

| connected the printer and 
reached for the platen knob 
to roll in sorne paper. but there was 
no knob. I found this disconcerting at 
first; however, it really isn't needed. 
You simply align the paper against the 
backstop and pull the paper bail lever 
all the way forward. The paper feeds 
properly to the top of the form and 
the bail returns automatically to the 
platen after 6 to IO carriage returns. 
That's all there is to it. 

You can manipulate the paper 
directly with three of the five dual- 
function control panel buttons: Stop, 
Start, Paper Up, Paper Down, and 
Form Feed. The Stop and Start but- 
tons switch the printer off- and on-line. 
The Paper Up and Paper Down but- 
tons move the platen one line per 
touch. or continuously if held. Form 
Feed moves to the top line of the next 
form. The paper buttons work only 


BY ROBERT D. SWEARENGIN 


A slow but sure 


daisy-wheel printer that delivers 
high-quality output 


when the printer is off-line. 

To activate secondary functions, you 
simply hold down Stop/Code while 
pressing the desired button. Reset 
restores all printer defaults and is 
equivalent to turning the power off 
and on. Incr Up and Incr Down move 
the раеп 1/96 inch for fine adjust- 
ments. Set establishes the current line 
as the first line of the next form. 

Five indicator lights supplement the 
switches. These include power оп, on- 
line, end of paper. end of ribbon, and 
daisy wheel not installed. 

The printers ten DIP switches are 
easily accessible under a flip-up door 
on the top of the printer. Three of 
them set the printer for foreign-lan- 
guage daisy wheels. The others are for 
hexadecimal dump. skip perforation, 
automatic linefeed with carriage 


return, audible alarm for end 
of paper and ribbon, form 
length (11 or 12 inches), line 
spacing (6 or 8 lines per 
inch], and line length (8 or 
13.2 inches). Maximum line 
length on the 15X-inch 
platen is pitch-dependent. 
ranging from 132 columns in 
10 pitch to 198 columns in 
15. And with the 15-pitch 
daisy wheels, you can con- 
dense to 17 pitch. 


FLEXIBLE OPERATION 

The Wheelprinter E accepts 
both sheet and fanfold 
paper. The basic unit is fric- 
tion feed and comes only 
with what IBM calis a "paper 
table"—a 24-inch-high back- 
stop with a scale for aligning 
the paper. It does include 
auto-stop for single sheets. 
The printer goes off-line at 
the end of each page and 
beeps three times. You insert 
the next sheet, punch the 
reset button, and it begins again with- 
out losing any copy. 

For long documents you may find 
that it is too much trouble to insert 
the sheets by hand; you would then 
want the optional cut-sheet feeder 
($350) or the pinwheel feeder ($75). 
The friction feed handles fanfold 
paper. but І found that the margin 
began to shift after three or four 
pages of text. 

The ІВМ Cartridge Printwheel 11. the 
fancy name for the daisy wheel, is 
easy to change. My printer came with 
10-pitch Courier, which is a clean and 
readable face. Others, available for 

(continued) 
Robert D. Swearengin (127 Hunter Farm 
Rd.. Peterborough, МН 03458) teaches 
English and journalism at North Adams State 
College in Massachusetts. 
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IBM Wheelprinter E 


Type 
Daisy-wheel printer 


PRINT SPEED (CHARACTERSSECOND) 


9 ю м 3n Ф 50 Ü & 12 14 24 3 


ee ІВМ WHEELPRINTER Е ша JUKI 6300 me DIABLO 630 


LIST PRICE ($1000) 


Company 

IBM Corporalion 
1 Culver Rd. 
Dayton, NJ 08810 
(800) 426-2468 >= E 
Size 


21% by 14% by 6% inches; 29 pounds The ІВМ Whselpnnter E (using the 


10-pitch Courier daisy wheel) is com- 
pared with the Juki 6100 (using a 
Courier 10-pitch dalsy wheel) and the 
Diablo 630 (using a Courier Legal 
10-pitch daisy wheel). Print speeds were 


determined by timing how long it took 
the printers to print the Shannon test 
(573 characters). For more information 
on benchmarks, see "The Art of Bench- 
marking Printers" by Sergio Mello- 
Grand, February 1984 BYTE. 


Features 
2K-byte buffer 


Options 

Cut-sheet feeder: 

Pinwheel feeder: 

Daisy wheels for 10, 12, and 15 pitch 
and proportional spacing: $25 each 

Technical reference manual: $16 


$350 
$75 


This is the IBM Wheelprinter E. 


Documentation 
User's manual, spiral-bound 
147 pages 


Price 
$699 


$25 each. include Artisan in 10 pitch: 
Courier, Letter Gothic and Prestige 
Elite in 12: Courier and Gothic in 15; 
and Boldface and Essay in propor- 
tional spacing. The printer uses IBM 
Easystrike ribbon cassettes ($13.25). 
You can choose the fabric ribbon for 
general-purpose drafts or the multi- 
purpose cassette for high-quality 
images on a range of paper types. 
The printer supports underline, dou- 
ble strike, superscript, subscript. and 
emphasized—an effective boldface 
produced with a !/120-inch offset. In- 
stead of making a second pass for 
these features, the print head pauses 
along the way. It's about half as fast 
as normal printing, but it probably 
reduces wear and tear. The platen 
moves up and down 5/96 inch for 
superscript and subscript. 


SPEED TESTS 
The Wheelprinter E plods along 
steadily. Using the BYTE printer 
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This is underlined printing. 


This 
This 
This 
This 


iSsubscript 


This 


is emphasized printing. 


is double-strike printing. 
igSUuperscript 


is the Juki 6100 


is the Diablo 630 printer. 


benchmark tests with 10-pitch Courier 
font, the bidirectional printer typed 
close to IBM's claimed 16 cps. Surpris- 
ingly. the printer was slightly slower 
on the 80-column Shannon test (15.1 
cps). which has fewer linefeeds, than 
on the 60-column benchmarks (15.6 
cps}. On 60-column American English 
first-order random approximations it 
typed a full single-spaced page at 15.9 
cps. (For more information on the 
benchmarks. see “The Art of Bench- 
marking Printers" by Sergio Mello- 
Grand, February 1984 BYTE.) 


DOCUMENTATION 

The manual covers the operation of 
the printer well. The chapters on set- 
up. operation, and options are clear, 
well written, and profusely illustrated. 
In just a few minutes, the manual takes 
you step by step through unpacking. 
plugging in a standard parallel cable, 
loading paper. and working the five 
buttons on the front control panel. 


An excellent printer control code 
chart provides explanations and ex- 
amples for manipulating the printer 
manually. You will have little trouble 
accessing features such as the bell, 
backspace, tabulation. linefeed, page 
length. skip perforation. print direc- 
tion, and line length. or using the con- 
trol codes to change the print mode, 
pitch, or character set. 

Unfortunately, there is insufficient 
technical information. For example. 
the manual says the buffer holds 
"about one page" of text but doesn't 
give its size (2K bytes). For detailed in- 
formation, you must order the tech- 
nica! reference manual ($16), which 
contains sections on the parallel inter- 
face, hardware design. and the data- 
transfer sequence. 

Overall. | was pleased with the 
Wheelprinter E. It will undoubtedly 
satisfy those who require the output 
of a daisy wheel but not the speed of 
а more expensive printer. ш 


ug Lo BARRI? TED From ТЕХАЗ HERE- 


v боп |! 7 
WERE BEING KILLED DOWN НЕКЕ, Ж 
D> Nos IT a Heme- тз АТАЛ. Yor BETTER 
BELIEVE IT! Yen... THEYRE MOVING THEIR BUSINESS PHONES 
7 with Tei NEW. Т CMS f (ui (rir) м & 
SAVINGS PLAN- RiGhT— UP To 207 OFF ov A 


MULTI-YEAR LEASE, PWS FINANCING IF FOU - Й To BUY... 
ALL 50975 оғ ways TO SAVE MONEY... 


WHADAYA MEAN I НОР ТААТ PusHing 206 TOASTERS... n.. 


E 


~M" Douos- 


Introducing AT&I's PUSH-BUTTON SAVINGS PLAN. 
Now, you can save on AT&T telephones-plus other quality business equipment. 


Ш Its no wonder Harrys guys are harried. They simply can't 
compete with АТ&Т s remarkable new Push-Button Savings Plan. 
Because it offers a much greater number of financial options on busi- 
ness equipment. And greater savings—up to 20% off—on things like 
leasing. Plus, all of AT&T's equipment is built to last, unlike the stuff 
that Harry sells. Its clearly time you called AT&T's Small Business 
Connection. They can help you design a quality system that would 

zi bethe envy of any Discount Tom, Dick or whats-his-name.li 


= Atel 


1800 247-7000 /AT&T Small Business Connection === The right choice. 


800 
| This toll-free number connects you to the office in your area. 
i 
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You've chosen Reflex. 
Now choose the fast way 
tole arn it: 


FastStart REFLEX: the only way 
to produce as you learn. Only 


FastStart is also available for Lotus 
1-2-3,™ dBase ІІ, and DOS.9 


McGraw-Hill’s FastStart has the ad- In fact, FastStart tutorials are being 
vanced technology that lets you really created for all the most popular 

use your software from the moment software programs. Look for 

you open the package. As soon as you | FastStart dBase III"  MultiMate]" 
start learning, you start producing — ЕЕЕ å SuperCalc? 3, and Symphony ооп, 
databases, reports, graphs, and charts : , Nomalter how complex the program, 
anything you've bought REFLEX to do! | FastStart makes learning simple. 

And only McGraw-Hill puts a training 


| © To order, call toll-free 
(800) 421-0833, Ext. 288 (in 


window right on REFLEX—actual 
on-screen instructions thal guide you 


through the program. California, (800) 662-6222) 
or send in the coupon to: 
FastStart REFLEX: the fun and | J а 
fast way to learn. Only Fastsiari Je McG! RAW- iLL 
leads you gently through three levels of leamed as you go. And all along, you're Wi Training Systems 
raining: beginning, advanced, or ex- actually using REFLEX. With the help PO. Box 641, Del Mar, CA 92014 
pert. Each lesson builds on the last, of FastStart, even the most inexperienced NE Um COLIN EET 
painlessly reinforcing what you've user can start producing with REFLEX, fast. 


The fastest way to save up to $30: 


/ the fast way 


to learn 
your software. 


REFLEX is a trademark of BDRLAND/Analvüca Ine. MS-DOS is a registered trademark of Microsoft Corporation. dBase 11, dBase ІН, and МЫМЕМ ие are trademarks of Ashton: Tite. 
Lotus 1-2-5 and Symphony are trademarks of Lows Development Corporation. SuperCalc 5 is a registered trademark of Computer Associates Покет), 1nc. 
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REVIEW FEEDBACK 


ZBASIC 

| was pleased to see TI Byers's review of 
ZBasic (May) because the product de- 
serves attention. But | don't think a user 
needs to relearn BASIC to the extent that 
you suggest. I've been using ZBasic for a 
few months, and it is not hard to convert 
MBASIC or BASICA to ZBasic with a text 
editor using search and replace commands. 

А nice feature not mentioned in your 
review is the CALL statement and com- 
mand in MS-DOS. From the editor you can 
make changes to one module of a chained 
program. compile, and then CALL the 
starting module without exiting ZBasic. 
You can also CALL batch files. full-screen 
editors, and most other applications. 

One problem not mentioned in your 
review is that ZBasic variables default to 
integers. Complicating this are the paren- 
theses. which are interpreted as variables. 
Thus. in the following computation. X# {a 
double-precision variable) is calculated as 
|; X£2(1.3*(1.2)^2). To correct this. the 
manual suggests multiplying by I. I found 
this was necessary at each embedded pair 
of parentheses as well. 

On the whole. I would have given ZBasic 
more than just a "good" rating. This is a 
real breakthrough for less sophisticated 
programmers like me. 

GLEN JANSMA 
Austin. TX 


NON-KEYBOARD INPUT DEVICES 
There were a couple of factual errors in 
"Non-Keyboard Input Devices" by Chris H. 
Pappas (May). 

First, he says that СС acts as a de- 
structive backspace in WordStar. This is 
not true: Ctrl-G deletes the character 
above the cursor, not the one immediately 
before. The destructive backspace does 
exist. though: it can be accessed by the 
Delete key or by Ctrl-hyphen. 

Second, he says that you have to tog- 
gle the Num Lock key to use the cursor 
numeric keypad for numeric input. This is 
not true: You can also use the Shift key. 

The intention behind the much-maligned 
IBM keypad seems to be to allow the user 
to type numbers with the right hand and 
then to press the Shift key with the left 
while moving the cursor with the right to 
the next cell or field. Ergonomically, this 


keypad makes sense. since it does mini- 
mize hand movement. Unfortunately, IBM 
chose to hide the instructions on how to 
use it in a little-read section of the manual. 
Тмотну HORRIGAN 

Durham, NH 


LETTRIX 
| was very interested in Alan R. Millers 
review of Lettrix (May). which | now use. 
Although the programs print quality is 
very good. | have some complaints to add. 
| have gotten no support whatsoever 
from the vendor. Hammerlab Corporation. 
| have written to them about the problems 
and called them long distance. but | have 
not received a reply. 

One of my problems is that | cannot get 
the program to run with Lotus 1-2-3, Since 
Hammerlab says the program is Lotus 
1-2-3-compatible, this is disturbing: being 
ignored is even more disturbing. | also 
cannot get it to run with Turbo Lightning. 

Another problem is the manual. It states 
that Lettrix is not compatible with 
spoolers, but this is only partly true. The 
DOS spooler works fine, but the fore- 
ground task runs very slowly. The opera- 
tion on a print buffer might work similar- 
ly, although | havent tried it. Those that 
have buffers should certainly give it a try 
rather than taking the manual's word for it. 

My copy of Lettrix is not copy-protected, 
but if it had been | would have asked for 
my money back and not used it. Since the 
company only takes orders and will not 
talk to customers, such a demand would 
probably have been useless. Vendors that 
ignore customers usually go out of busi- 
ness sooner or later. 

ROBERT А. DAY 
Livermore, CA 


AT&T PC 6300 

| would like to support Al Sargeant's sen- 
timents about the AT&T PC 6300 in his 
letter in the March Review Feedback. 

L too. have a PC 6300. It is less than one 
year old and has been laid up in the shop 
twice. So far it has gone through two 
power packs and three motherboards. and 
the problem remains unsolved. Some- 
times only the fan comes on with no 
power-up. This is an expensive mystery. 

| wonder how many people have had 


similar major overhauls of their 6300s? 
| think BYTE could provide an excellent 
reader service by issuing a "frequency of 
repair" rating of computers and printers, 
similar to Consumer Reports automobile 
evaluations based upon surveys. 
RICHARD KELLY 
Knoxville. TN 


| am amazed that the question of DIP 
switch settings and memory chips on the 
АТЕТ PC 6300 motherboard was ever ап 
issue with your readers. When ! read Bob 
Troianos review (December 1985), | 
thought that his criticisms of a lack of 
documentation for the settings required 
for adding RAM and the compatibility with 
256K-byte RAM chip sets were due to the 
preliminary documentation that he had. 
І bought ту AT&T PC 6300 in Septem- 
ber. The user's guide had clear documen- 
tation of settings and confirmation that 
256K-byte RAM chip sets are welcome on 
the motherboard. Michael J. Sobota's let- 
ter (March Review Feedback) might give 
the impression that AT&T documentation 
is flawed. but | have had no cause to com- 
plain. despite having to refer to other op- 
tional AT&T manuals from time to time for 
other questions. 
| can, however, complain about AT&T's 
quality control. as did А! Sargeant (March 
Review Feedback). My personal computer 
initially had a faulty floppy disk controller 
and was "dead on arrival"—it couldn't 
boot the system disk, even after the drives 
were changed. After | changed the 
motherboard, it blew its parallel port two 
weeks later and repeated this feat a month 
after that. Each time I had to replace the 
motherboard. Now. with the fourth 
motherboard in place everything has 
been fine for four months. 
| agree with Mr. Sargeant that the PC 
6300's performance is amazing. Add an 
8087 with the right software, and it flies. 
KENNETH ALAN CROSSNER 
Somerset, N] Ш 


REVIEW FEEDBACK is a column of readers let- 
ters, We welcome responses that support or challenge 
BYTE reviews. Send letters to Review Feedback. 
BYTE. One Phoenix Mill Lane. Peterborough. 
МН 03458, Мате and address must be on а! 
letters, 
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As your introduction to 
The Library of Computer and Information Sciences 


Take a 


(Publishers' prices shown) 


ny 3 books 


r* ick № dee = 


THE PROC ‚ PROGEAM КАМ M ERS 


(р/ M 


OPERATING SYSTEMS: 


puga rners 


ТҰҒАН 


HANDBOOK 


14781 $2195 85372-3 57790 
[Softbound) 70723 52795 


32490-2 $3295 562712 53795 
(Counts as 2 choices! 49353 $2695 [Counts as 2 choices! 


SYSTEM DESIGN: 


TIE RA 


$4995 
47100 52405 (Counts as 2 choices) 


65400 $2695 


солли ALN RASTER 


агл эке A è 
\ n H ^ONIPLITE GRAPHICS 
renon sr 79% x СОМ! CATK R HANDBOOK 


39880-2 538% ТА0 550 449043 S8750 4082 5295 633 56350 
(Counts as (Counts as (Counts as fcombound) {Counts as 
2 choices} 2 choices) 3 choices) 3 choices) 
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Values 


for only 2109 each sees 


You simply agree to buy 3 more books —at handsome discounts—within the next [2 months. 
PROGRAMMING: 


PROGRAMMERS GUIDE BI ———--———— с ое 
| нш ASSEMBLY 
| ROUTINES = 


IBM РСӘ XT 


LN 


. —— 
— 1 - 4- masy 
р 


$ 
INVITATION ТО 


е An Advanced ЕЕ | | \ Um p 1 
"Introduction № | 4 7 MVS 
n INSIDE THE IBM PC | 


v ae o A P: "DO лек hingat 
и H^» 
£ 


2nd Edition 


мтіз scr 


"Fourth Generation. № 
Languages 


$ | гч VOLUME 1 Fo th ener atem Langages 
T К | ' Гете йт. uum circa nmt 
| A REPRESENTATIVE 401: 


{24 


е 
мыры DATABASE 
SYSTEMS 


— m 


48822-3 58250 70206-2 5339 41618-2 $3695 


volumes count as 3 choices) 32272 $2895 (Counts as 41620 $2950 (Counts as 
tSoftbound) 2 choices) 2 choices) 


4 Good Reasons to Join 4. Convenient Service. At 3-4 week intervals (16 times per 
ат: уои = receive = үе, p ge 
I. The Finest Books. Of the hundreds of books submitted to іепсеѕ News, describing the Main Selection a ternate 
us each year, only the very finest are selected and offered. Selections, together with a dated reply card. If you want the 


. Main Selection, do nothing, and it will be sent to you automati- 
Moreover, ош books are always of equal quality to publishers сај if you prefer another selection, or по book at all, simply 


à | indicate your choice on the card and return it the date 
2. Big Savings. In addition to getting 3 books for only 5100 specified. You will have at least 10 days to decide. If because of 


each when you join, you keep saving substantially up to 30% [аге mail delivery of the News, you should receive a book you do 
and occasionally even more. (For example, your total savings aS ^ not want, we guarantee return postage. 


a trial member—including this introductory offer—can easily be 

over 50%. That's like getting every other book free!) If the reply card has been removed, please write to The Library 
3. Bonus Books. Also, you will immediately become eligibleto of Computer and Information Sclences, Dept. 7-DG6, Riv- 
participate in our Bonus Book Plan. with savings of up to 70% егѕіде, N.J. 08075 to obtain membership information and an 
off the publishers' prices. application. Byte 7/86 
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COMPUTING AT CHAOS MANOR: 
TRAVELING COMPUTERS 


by Jerry Рештеіе,............... 


ACCORDING TO WEBSTER: 
PROGRAMMING TOOLS 


BYTE ШК. 
PERSONAL SUPERCOMPUTERS 


by Dice Pountain ,,.............. 


BYTE JAPAN: 
A JAPANESE COMDEX AND MORE 


by William M. Вдйе.............- 


APPLICATIONS ONLY: CHEAP STUFF 


by Ezra Shap ,................ 


CHAOS MANOR REACHED what may be a new high in disorganization this 
month. Jerry was putting the finishing touches on two books, so things got 
very hectic indeed. However, he was still able to do his column. It begins with 
Jerry using a program called Fastback to back up the files on Big Kat. The 
major theme he touches on is how to compute while traveling. New products 
help make this an easier task. 

In According to Webster this month, Bruce looks at some programming tools, 
products that help you develop programs. Bruce finds himself impressed with 
the quality of some recently released products. What was once an insignifi- 
cant segment of the software industry has mushroomed into a significant 
market, with rising quality and decreasing prices. Bruce's product of the month, 
Personal Pascal, is one of these tools. 

In the U.K., Dick revisits the subject of the Inmos Transputer. which he in- 
troduced in his first BYTE U.K. column two years ago. He also discusses Meiko's 
Transputer-based Computing Surface. 

And in Japan, Bill talks about this year's not-so-exciting COMDEX in Japan 
show and about Oki's laptop portable and some new NEC machines. 

Ezra talks about several products that fit into a category he calls "disposable 
software" That is, each of these programs—it Figures, Dac-Easy Word, AI:Typist. 
and Datatext—costs less than $100. 
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We have 1000's of Soltware and 
hardware items in stock. Shipmenis 
on glmos! sil items within 24 bours! 


Call for programs 
not listed 


FREE! UP TO $100 SOFTWARE FREE! 
With every purchase over $100.00 vou can 
select one of the loliowing MS/DOS 
diskettes at no charge. | 
1. Blueberry | - 54 basic utility programs 

includes printer select, gra ic genera- 
tion, etc. Retall value $10. 

2. Blueberry I! - includes a banner genera- 
lor, a label maker and a checker game 
рожи graphics card). Retail value 

1 


. Print Select program - Assembly lang- 
uage program to select different type 
fonts, etc.. or make your printer func- 
tion as a correctable typewriter - perfect 
lor envelopes, notes, elc. Adaptation 
modules for popular чө» included 
and capability to adapt any printer. 
Retail value $40. 

. Deposit Program Compiled DBase {0 
list and total cash, check, bank card Юг 
bank deposit and keeps history - Deve- 
loped for our corporate use- Super Pro- 
gram! (source code available). Retail 


value $40. | 
Select an additional diskette lor every 
additional purchase of $150 or purchase 
over $500 and receive all four at no charge. 


——DATA BASE MANAGERS—— 
Sal. Жш ШО T эф I ere te 


ме Ар 
Condor И о ИР 0 
Fox and Gelter Quickcode ............. 138 
Fox and Geller Quickreport .......,.... 138 
Knowledgeman WA Уз tee OP PSPESES 299 
K Paint m$ $i & ho а d oh bs hh Rh o E & 
K Graph фз оф ой с HHH HHH HHA HOHE ABE 135 
K Text оао но ное ие икинике 
К Repori твввтазэееекттевеквФтевегееоятегеве 135 
NUTS doe cls И ИРИ = 
РЕЗ: File риф went физ ease рев ивавонавази 7 
RBase 5000 кетәэцтттітегнейтикетткеееее, 3 9 
PPP 4m TR Uu c 92 
Tim ІМ -етеегеебоОзокЕгсееоеетаевквацеанооавое 139 
——WORD-PROCESSING—— 
Easy (Micro PIO). ccsccesuiesnesncsnness 
Leading Edge ч/Мегде/5ре!\!............ 75 
Microsoft ord 3.0 AMET NE OT 
Multimate 3.31 СТР” REED mo 
Multimate Advantage ....... o Сай 
Oasis Word PMB к с звена е ево свон основ 
Peachtext qi cg — атк 145 
PFS: Write таттенттаоштицнаечелшине фоне dh ша 
Random House Spell Сһескег........... 36 
Samna Ш ВТ лева lea a ка Кл na 265 
Volkswritler Э.................-........ CA 
Word Perfact 4.1 эхо офор ии ooe 199 
e ET m ETT TT ..... 162 
Wordstar Propac евевевевиФевеутеетгтеь 233 
МОГ ОПП ПЕЕ оное ошеа ажа 233 
Wordstar 2000.2. oot tnn manua 
— —SPREADSHEETS —— 
Microsoft МиНірізп,..............-.... 109 
РЕЗ: Pian вич hm à wWumuo m8 àaYwff B6 *5»b^5n5*5*/!r8-58* 8 
Supercalc i "ARS ON OCC TES | 
ҰН PUMA, TTE ыке тке» ПИ ав ован 49 
ACCOUNTING—— 
ВР! Accounts Payable .,.....,........... 299 
ВР! Account Recelvabla ............... 299 
ВР! General Accounting ........,...... 299 
BPI РОИ TET T TT TITIO ШВ 
ITU, vC  MMMMMVSOCSU! 
Dollars and $ense .,.................... 95 
Tobias Managing Your Money........... 94 


TCS. Blg Four equivalent of Peachtree 
Series 4 - Specially augmented and cus- 
tomized for your ІВМ PC Terminal and | 
Printer - GL, AR, PA, AP, CP/M-80, CP/M- 
86 for PC XT, DOS 1.1, 2.0. 

Each Module $65 For All Four $249 


No Charge tor MasterCard or Visa 
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DATA 
PRODUCTS 


TOLL-FREE ORDER LINE 1-800-4 


——INTEGRATED—— 

Enable E fee), 0m ee АА", 
Smart ches №, А T SEES | 
——TRANSFER PROGRAMS —— 

Crosstalk XVI поели я 4 9 Фа» +» 
Hayes Smartcom |. фо Е окос ооо 88 
Microsofl Ассевв ...................... 148 


| BROW м И ае 7151... 27% 79 


licae WERT 7777”. 


——GRAPHICS—— 
СЛОТ ее еее е, оне ке «куз rs 205 
Ог. Halo 11 COR CORE TBO eRe eae eee тц + 99 
Energraphics w/o РЫШ, 559455: ENTE 160 
Energraphics w/Plotter тағфетокетевбеке» 05 
Fancy FOM а» э жез + ка кк ээ» з ж е ете жа 149 
РЕП Жы» «аша rr. T 99 


Freelance ао чо фана кна баои ead афаа 197 | 


Graphwriter/CombOo .....45 oos 294 
Microsoft Flight Simulator 4 5h4a604»»"ubp9b 30 
Printshop STPRETAR ATOR Ree HEE EH he HHH Oe 33 
PFS Graph TREO ROTHATHEFOO PR RRR FE Gee eee 78 
Signmaster...crasaee so "suom rane но 134 


INCREDIBLE VALUE! 


Nationally advertised boards for IBM PC 
and тоз! compatibles at giveaway prices. 
| 1 year warranty 


Keyboards (similar to 5151) $89 
Monochrome Board w/Printer Part.. $78 


Graphic Board with parallel port 
(similar to Hercules Graphics) .... $95 


Expansion Board 0 10 576K....... „+.$42 


Multifunction Board w/game port 
(similar to AST Six Pack).........- 


Four Drive Floppy Controller ........ 
Color Card without printer port ......$79 
Color Card with printer port ........ $89 


MULTITECH Turbo IBM Compatible Com- 
puter 256K, dual drives, 8MHZ, Ports- 
parallel,-serial-clock, 5151 type 
keyboard, graphics board (similar 
to Hercules), mono monitor, DOS 
6 month national (TRW) warranty .$995 


——LANGUAGES—— 

Lattice C. Compiler 3,0................. Сай 
Run C Professional ........,... eoo ess 169 
Microsoft C Сотрйег.................. 222 
Microsoft Ғоптап...................... 198 
Microsoft Macro Assembler ,............ 84 
Microsoft Pascal Compiler ГХК 1 

Microsoft Quick Basic .................. 56 
Multi ID AMET EUER VL a 140 


——UTILITIES—— 

Copy 11 РС R&59385343950889*59094654&465650553284330597324u295855 19 
Copy l PC Board 456594956 са ванили вонозс 
Copywright опору то ао HHO еіөгенееоаф 45 
Desqviow MUTOH OK PTET HERETO PEK HHH PEM He 58 
monton ААА ІТ o = 
Microsoft Windows $4ухету фея чтовкоавоочо 56 
Norton Utilities 3.1 *à*té6ébhbttoetüuteédtiva 
a"REi "PA 
Prokey 4.0 хоро eee eee eee 
Superkey Oe eee Кае и вийан ee ee i йы нш 

PROJECT MANAGEMENT—— 
Microsoft Molise ae ee 222 
Super Project Ріпв,.................... Call 


WARE 


— —HARD DRIVES—— 
Bernoulli 20МБВҰһ................. 2269 
Lead Edge hi speed 30 MB AT 465 


Seagate 20 MB internal w/Controlier ... 439 | 


——MODEMS—— 
Hayes 1200 ТЛ 
Hayes 12008 w/Software..,............ Call 
Hayes 2400 PER ERAARHPASOKHEREEOH EMER AHH + 599 


AREHOUSE 


Technical & Other 
Info. (602) 246-2222 


21-3135 


U.S. Robotics Courier 2400 ............ Сай 
U.S. Robotics Password 1200 .......... Call 


64K 150NS Chips (Japan-Set of 9) .. $11.50 
256K Ram Chips ( РОГ] 4а за а 32 


——BOARDS—— 

AST Advantage. ..... eee ooo eio rae 990 
AST Sixpack (384K) .,................. Call 
Hercules Color Сагд................... 145 
Hercules Graphics Card ............... 299 
J RAM Ш (Tall Tree)... Ww rt el 
4 RAM 111 АТ (Tall Tres) користеле VEN e 
J Lazer (Tail TIBB] АГ ИН ||| 
Paradise Five Pak .............. «Vies cour BU 
Paradise Modular Graphics Card ...,... 249 
Quadram Board with Par/Ser 

and Game Роп.................... 199 
Quadcolor | ....... айты mins ui REDE 
Sigma Maximizer Multifunction......... 148 
STB Chauffeur Воагб.,................. 249 
STB EGA Plus Sera bM E 4 5-9 488g€ 9285€? *3*?X49*9"5»34 320 
STB Mono Воягі,.............ӛ........ 795 
AB Parallel Print Switch w/cables ....... 75 
Mini Micro Parallel Print Buffer.......... 69 
ІВМ 120 Watt Power Supply............. 83 


——COMPUTERS—— 


Corona were oe, WU uc 


Sperry PC Mono 256K Dual Drive 
Serial Port, Clock, MS/DOS 2.11 


$»2940599958209)»55»^*8825535854BR9V-98982«522359)57295525 all 


ITT Computers PC Compatible 256K 
Dual Drive, Mono, MS/DO Call 


ITT ХР 80286 IBM/PC Compatible, 512K, 
10 MB Winchester, 3 times faster than an 
ХТ. 30% faster than ап АТ.......... Call 


Sharp Portable "c oo mV len 


— —PRINTERS—— 
CITIZEN 
MSP-10 *»abst*üpyb&óluusaótestsetunadéóttbsba 255 
MSP-15 CHEROHAREREMRSOHHAAB TE AKORN AHR AH а 355 
MSP-20 CERT AHEM eH тез HOHE RHO HED роз 329 
Citizen 1200 OUTSET OTE RUDE RHR EN eee E 169 
Premiere 35 Daisywhael ............... 415 
EPSON - Call on ail models 
JUKI 
ЛД RES габ 
Juki 6300 *o*»n»aagumauütsuecnknanumamhkmimum 
NEC 


перата 


8850 ава оао ва к е АЛАК 
P5 Parallel акеорракалзвонааврівине т я фо 995 
Р5 


Фбяғыаткаквзеевоевтетвятаетеацееневе 1148 


""unuaum»sutd 


Elf 360 но я но 66060606069» 4-689065 92»? $t W V2 EHR nw 398 


OKIDATA - Call on all models 
PAMASONIC 


1091 COLA POTASH RP APSR HP PARP MARKEE UHRA 235 


109 ыы фея ю о лот OA 299 
1592 фобии фу ши рон раа фанта а at 435 


TOSHIBA 

Pets Г О та по eee ... 975 

с У Е ENS 99 
——MONITORS—— 

AMDEK очи фарша ть te Call for price 

NEG Multi Sync фризов ов оу че ноз гиге б 544 

Taxan 121 Green кай ааз а »ә аө элт» Т: 


ъппшппипип=а.атпи» цн = 


| Taxan 122 Ат0Фя................»..... САШ 


Princeton Max rU Eee ol 159 


TERMS: Add 3% for C 0.0. orders. Shipping on most soh- 
ware is $5.00. AZ orders *6' sales lax, Personal check - 
allow fourteen [14) days to clear, Prices are subject to 
change. We accept purchase orders from authorized com- 
panies. All returns are subject to a restock fee. We do nol 
Quarantee compalibility. 


Hours ТАМ. (a 538 PM NOST, - Мал, Өле Fri, 
Saturday 10-00 А.М. (а 3:00 РМ. 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 


2701 West Glendale Ave. « Phoenix, AZ 85051 
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HAOS MANOR 


TRAVELING COMPUTERS 


This place is a mess. | sup- 
pose that's no surprise in a 
place called Chaos Manor, 
but in fact its worse than 
usual. A couple of days ago, 
Larry Niven, Steve Barnes, 
and | finished our new novel 
(The Legacy of Heorot) and got 
that off to our agent; and last night 
І completed а new anthology. Imperial 
Stars. As is usual when I'm in the final 
throes of creating a book. everything 
else gets neglected: and this time 
there were two books. The result 15 
stacks of mail, unsorted piles of soft- 
ware, journals, partial drafts, books 
open to passages we copied out. 
notes, clippings. unread newspapers 
and magazines, and heaven alone 
knows what else. all draped artistical- 
ly across every conceivable flat sur- 
face. The oniy things missing are 
empty bottles and dirty glassware: the 
housekeeper can't be sure about 
scraps of paper, but she knows dirty 
dishes don't belong here. 

All this is by way of indicating that 
this month's column will be a bit dis- 
organized; but since every column late- 
ly has been a bit disorganized. | don't 
suppose I've told you anything unex- 
pected. Sigh. 


FASTBACK 
Fastback is a program that backs up 
your PClone's hard disk onto floppies; 
it really works. The good news is that 
Fastback can be installed on your 
hard disk. The bad news is that you 
can no longer get an unprotected 
copy of it. 

| have mixed emotions on that. The 
copy protection that Fifth Generation 
Systems has employed isn't onerous: 
its one of the "key disk" things. 
Moreover, the Restore program is rot 
copy-protected. You can make several 
backup copies of that and run them, 
even if your main program disk is 
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Jerry backs up 


Big Kat and talks about his 


lapboard computers 


dead or lost. Finally, in their favor, you 
don't use Fastback very often, and 
when you do use it you aren't going 
to be using anything else. so it's only 
a minor inconvenience that you have 
to put the master disk into drive A 
before you get started. It's hard to 
make a valid case against copy pro- 
tection that causes no real hardship 
to legitimate users. 

| used Fastback to back up the files 
on Big Kat. my Kaypro 286i IBM PC 
AT workalike. When I'd tried once 
before. | discovered that if Fastback 
detects that your disk drives are the 
modern ultrahigh-density megabyte- 
plus floppies it automatically uses 
that format: or so it seemed to me. 
| didn’t have any of the special disks 
needed to make use of that ultrahigh- 
density format. For that matter, | 
didn't really trust it. That's an awful lot 
of data packed onto such a small area. 

Then Priority One had a big sale. 
and right there on the back cover of 
the flyer was ultrahigh-density disks. 
| figured | might as well bite the bullet, 
so | bought a couple of boxes; and 
one Saturday morning 1 sat down to 
back up all the stuff on Big Kat's hard 
disk. 


А DIVERSION 

My first attempt at backing up the 
hard disk was utterly unsuccessful. In 
fact, it was worse than that. You install 
and customize Fastback and save it 
off on your hard disk. The installation 
process is tedious enough that I didn't 
want to go through it again. 1 already 
had an installed Fastback somewhere 


on the hard disk, but on a 
subsidiary directory and | 
didn't remember which, so | 
did DIR/W and got the 
message "Invalid Parameter: 

This didnt seem reason- 
able, but I'm not a DOS 
wizard, so off | go to look it 
up. First place is Alan Boyd's PC- 
DOS/MS-DOS: | look in the table of 
contents. There it is, "The DIR com- 
mand.’ so | turn to page 25—and 
theres nothing about parameters. 
Shriek. Look in the index. There are 
dozens of references under the entry 
"DIR" but nothing to indicate which, 
if any. tells about parameters. Look up 
several. Nothing. Shriek and throw the 
book across the room. Go find Van 
Wolverton's Running MS-DOS. That has 
no index entry to "DIR" but does have 
a pointer to "Directory Command,” 
which. although it says nothing about 
parameters, has only three index ref- 
erences; and the second one shows 
the Aw and /p parameters. Lo! | had it 
right all the time. . .except that DIRAW 
and dir/w and dir М and all other per- 
mutations and combinations inevit- 
ably produced the same result, name- 
ly. "Invalid Parameter: 

This was getting pretty irritating. 
Eventually | did Ctrl-Alt-Del: of course. 
| had the Fastback disk in drive А. and 
it has no operating system on it, so 
that was another delay. But, eventual- 
ly, | got the machine reset and booted 
up; and DIR/W worked fine. 

Theres a moral to that story. I 
generally leave Big Kat running at all 
times; I'm told it's less strain on the 
hard disk, and anyway the machine 
with SideKick and Ready! has become 
my Rolodex, tickler file, calendar, tele- 

(continued) 
jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns 
a comfortable living writing about computers 
present and future. 
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phone dialer, logbook. memo pad. 
and just about everything else: | don't 
want Big Kat turned off. 

But every now and then some fea- 
ture of one of my memory-resident 
programs won't work. Once, when | 
was doing some work on-line, Side- 
Kick wouldn't upload stuff I'd written 
in the notepad. It would save it ali 
right: but it just wouldnt squirt it 
uphill. Another time, another minor 


USRobotics’ COURIER 2400" 
... The most dependable 
at 2400- or 1200-bps 


ou get 2400/1200/300-bps 

data communications and 

every first-class feature you'd 

expect in an auto-dial, auto- 
answer modem. ..at a surprisingly 
affordable price. 

But a modem at any price is only 
as good as its performance... And 
that's where Courier 2400 realty shines. 
Don't take our word for it. Ask any of 
the nearly 2,000 electronic bulletin 
board system operators who have 
chosen the Courier 2400 for one of 
the most demanding modem applica- 
tions imaginable. 

Listen to the unanimous chorus of 
praise for the Courier 2400 from tough 
reviewers at more than a dozen highly 
respected computer magazines. 

Consider Courier 2400's регюгт- 
ance record—less than one percent 
of all Courier 2400s sold have been 
returned for service, a record we chal- 
lenge the industry to match. And we 
back up our confidence in Courier 2400 


326 BYTE * JULY 1986 


CHAOS MANOR 


glitch. Each time the problem was 
cured by resetting the machine, just 
as the "Invalid Parameter" glitch was. 

CP/M used to reload itself and 
rewrite the bit maps every time you 
did a warm boot, which was general- 
ly each time you exited a program. 
MS-DOS does not do that. The result. 
apparently ís that once in a while 
something can drift. It isn't just Big Kat 
the Kaypro, either: I've asked others 


with a full two-year parts and service 
warranty, 

Quality, performance, value—your 
modem should be this good. it is, if 
it's the Courler 2400 from USRobotics. 


Robotics 
The іпіеікҙелі! Choice in Data Commurmeations 


8100 McCormick Blvd. Skokie, Ilinois 60076 
Phone toll free 1 (800) DIAL USA 
In 18015 (312) 882-5001 
TD learn more, send for aur 
FREE booklet: "24 Questions 
and Answers on 2400-BPS 
Modems, 


NAME... 


ТТЕ 


PHONE I 1 
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with PC and PC AT machines, both 
genuine IBM and clones, and they 
report having had mysterious glitches 
that went away after resetting. 

Anyway, | now reset Big Kat at least 
once a day: and since | took up do- 
ing that. | haven't had any more drift 
problems. 


BACK TO FASTBACK 

So. Once | got all that straightened 
out, | was ready to back up my hard 
disk; and off | went again. This time 
| found the proper directory. invoked 
Fastback, and— 

| watched things blow up again. 
Fastback would get started. but it 
clearly wasn't working right. 

There is a telephone number in the 
Fastback document. Two. actually: an 
800 number and one for a normal ex- 
Change in Baton Rouge. Louisiana. 
The 800 number didn't answer—this 
was a Saturday morning—so [ called 
the other, and Lo! | got one of Fast- 
back's designers. We set to work on 
the phone. 

The first problem was the number 
of buffers. The "buffer" command in 
your AUTOEXEC.BAT file is vital. 
Some numbers for "buffers" wont 
work. It's safest (but slower) to have 
no buffer command at all. It's not that 
much slower. This is not properly 
documented in the Fastback docu- 
ments. 

Once that was settled we started 
again. Fastback tells you what to do: 
put a blank disk in drive A, drive A 
done, put a blank disk in drive B, and 
so forth, and it trundles along very fast. 
You do have to pay attention to those 
prompts, but there's no disaster other 
than wasted time if you're a bit slow 
in responding. Fastback formats the 
disks for you if they aren't already for- 
matted. so you needn't be bothered 
about that, either. 

About halfway through the job, Fast- 
back died. It didn't say it had died; but 
nothing happened for quite a long 
time. Since | was on the phone with 
one of the program's authors. | could 
ask what to do next. 

"Are the disk lights on?" 

“Мо. 

"Hmm. It's dead. all right. We never 
worked with a Kaypro AT before. | 
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THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


Artek ADA Compiler - DoD 
standard minus multitasking 
Includes trace, breakpoints, 
cade disassembly, more. Produces 
virtual stack Піс ornativecade РС 5895 


Al-Expert System Dev't 


Arity System - incorporate w/C. PC $295 
Experteach - Improved, samples PC $399 
EXSYS - Improved. Debug, file & 


external program access. PC $339 
Insight 1 - Probabilities, fast М5 $ 79 
Insight 2 - dB2, language MS $399 


Others: APES ($359), Advisor ($949), 
ES Construction ($100), ESP ($845), 
Expert Choice ($449) 


Al-Lisp 
BYSO - Common, MacLISP compatible 

250 -- functions, fast. РС $150 

List Our 
GC LISP Interpreter - "Common", rich. 

Interactive tutorial $495 Call 
Microsoft MuLisp 85 $199 
PC Scheme LISP - by TI. SCHEME has 

simple, "orthogonal" syntax. РС $ 95 
TLC LISP - "LISP-Machine" - like, 

а! RAM, classcs, compiler. MS $225 
TransLISP - Good for learning MS $ 75 
WALTZLISP - "FRANZ LISP" - 

like, big nums, debug, CPM-80 MS $149 
Others: IQ LISP ($155), UNX LISP ($59), 

IQC LISP ($269) 


Al-Prolog 


ARIT Y Standard - full, 4 Мер 
Interpreter - debug, C, ASM PC $ 350 
COMPILER/Interpreter-EXE PC $ 795 
With Exp Sys. Screen - KIT PC $1250 


MicroProlog - enhanced MS 3 229 
Professional MicroProlog MS $ 359 
Prolog-86 - Learn Fast MS $ 95 
Prolog-86 Plus - Develop MS $ 250 


TURBO PROLOG by Borland PC $ 85 
Others: Prolog-f ($365), Prolog-2 ($1795) 


Editors for Programming 


BRIEF Programmer's Editor - 

undo, windows, reconfigure PC Call 
C Screen with source 80/86 $ 75 
EMACS by UniPress - powerful, 

multifile, MLISP. Source: $949 $299 
Epsilon - likc EMACS 
Kedit - like XEDIT 
Lattice Screen Editor-multiwindow 

multi-tasking — Amiga $100 MS $109 
РМАТЕ - power, multitask 80/86 $159 
VEDIT - well liked, macros, 

buffers. CPM-80-86 MS $119 
XTC - multitasking PC § 85 


FEATURE — 


dBricf, the dBASE Assistant - 
optional syntax directed editing. 
screcn gen, graphics, speed coding. 
dBASE П. 11. Clipper. PC $ 95 


Inquiry 286 


Compare Products 
Use Product Specialists 
The Programmer's Shop ts much more than the 
wupplier of the largest selection of programmers" 
software, Trained programming consuttants will an- 
ужег your questions, Ask "produc! specialists” 
about Cross Assemblers, Translators, Debugpers, 


ar C compilers. 


* BES-7 PM t 2 AM 67-26-3088. ^ National Arcaanis Center 


C Support-Systems 


Basic-C Library by C Source MS $139 
C Sharp - well supported, Source. 

realtime, tasks PC $600 
C ToolSet - DIFF, xref, source MS $ 95 
Lattice Text Utilities PC $ 99 
The HAMMER by OES Systems PC $179 
PC LINT - checker. Amiga $89, MS $119 
SECURITY LIB - add encrypt to MSC. 

C86 programs. Source $250 PC $125 


Fortran & Supporting 


Forlib+ by Alpha - graph, comm. $ 59 
MACFortran by Microsoft -ful1'77 — $229 


MS Fortran $219 
No Limit - Fortran Scientific $129 
PolyFortran - xref, pp. screen $149 

pero - "66, reentrant $349 
RM Fortran - enhanced “IBM Ftn" $395 
Scientific Subroutines - Matrix $149 


Strings and Things - registers, shell $ 59 


MultiLanguage Support 


BTRIEVE ISAM 
BTRIEVE/N - multiuser MS 3469 
CODESIFTER - Execution PRO- 

FILER. Spot bottlenecks. MS $109 
Dan Bricklin's Demo Program PC $ 75 
HALO Graphics - 115+ device 

interfaces, rich, printer. Specify 

language interface PC $249 
PANEL - data validation, no 

royalties Xenix $539, MS $239 
Pfinish Performance Analyzer MS $279 
PLINK-86 - a program-independent 

overlay linker to 32 levels. MS $279 
PLINK-86 PLUS - incremental МУ $369 
PolyLibrarian MS $ 85 
PVCS Version Control MS $359 
Screen Sculptor - slick, thorough PC $ 99 
ZAP Communications - VT 100, 

ТЕК 4010 emulation, file xref. PC $ 85 


MS $199 


Atari ST & Amiga 


We carry full lines of Manx, Lattice, 
Metacomco and Prospero. 


Call for a catalog, literature and solid value 


800-421-8006 


THE PROGRAMMER'S SHOP" 
128-B Rockland Street, Hanover, МА 02339 
Mass: 800-442-8070 or 617-826-7531 58 


RECENT DISCOVERY 


Microsoft Windows Software 
Development КИ - Run graphics. 
Eliminates need for ware - 
specific support. Includes MS 
Windows user version 


PC $399 


| C Language-Compilers 


AZTEC C86 - Commercial PC $399 
AZTEC C65 - Personal Apple И $199 
C86 by CI - 8087, reliable MS $299 
Lattice C - from Lifeboat MS $289 
Lattice C - from Lattice MS $339 
Mark Williams - w/debugger MS $399 
Megamax - tight full АТАКИЅТ $179 
Microsoft C 3.0 MS $259 


Q/C 88 by Code Works - Compiler 


source, decent code, native MS $125 
Wizard C - Lattice C compatible, 
full sys. ІШ, lint, fast. MS $389 


C Language-Interpreters 


C-terp by Gimpel - full K & R, 
.OBJ and ASM, large progs. MS $249 

INSTANT C - Source debug, 
Edit ta Run-3 seconds MS $389 

Interactive C by IMPACC Associates. 
interpreter, editor, source, debug. РС $225 

Introducing C - learn C 
fast, self paced tutorial PC $109 

Run/C Professional - Run/C plus 
create add-in libraries, 
load/unload them. 

Run/C Lite - improved 


MS $189 
MS $109 


C Libraries-General 


Blaise C Tools | ($109), C Tools 2 $ 89 
C Essentials by Essential РС $ 85 
C Food by Lattice-ask for source MS $109 
C Utilities by Essential - Comprehensive 
screen graphics, strings. Source. РС $139 
Entelekon C Function Library PC $119 
Entelekon Superfonts for C PC $ 45 
Greenleaf Functions - portable, ASM $139 
PforCe by Phoenix - objects PC $299 


C Libraries-Communications 


Asynch by Blaise $149 
Greenleaf - full, fast $139 
Software Horizons - pack 3 $119 


| CLibraries-Files 


dBASE Tools for C 
dbc Isam by Lattice 
FILES: C Index by Trio - full B 4- 
Tree, vary length field, multi compiler 
/File is object only MS $ 89 
/Plus is full source MS $349 
CBTREE - multiuser record locking, 
sequential, source, no royalties MS $ 99 
CTree by Faircom - noroyalties MS $339 
dbVISTA - full indexing, plus optional 
record types, pointers, Network. 
Object only - MS C, LAT, C86 $179 


РС $ 79 
М$ $199 


Source - Single user MS $429 
Source - Multiuser MS 5829 
Nate: All prices subject to change without patice. 
eund em pir , Ask about 
СОО und POs. All formats ь 


Inquiry 370 


Barriers Were 
Made To Be Broken 


if you're using Turbo Pascal, Turbo Extender 
is the software you need to break the 64K 
barrier. Now write programs as long as you 
need, limited only by available RAM. 


LARGE CODE MODEL 


Write programs using all 640K withoul 
overlays ог chaning. Convert existing 
programs with minimal effort. Offers 
advanced dynamic binding or standard 
EXE files. 


MAKE FACILITY 


Olfers separate compilation, No starting from 
scratch for source code changes. 


LARGE DATA ARRAYS 
Automatically manages dala arrays up 10 
30 megabytes, as wall as arrays stored in 
expanded memory. 


ADDITIONAL TOOLS 

Overlay Analyst, Disk Cache, Pascal 
Encryptor, Shell File Generator, and File 
Browser. 


TURBO EXTENDER 


includes 2 DSDD disks, сотр source 
code, 150 page prinled manual. Requires 
Turbo Pascal 3.0 and PCOOS 2.x or 3.x. 
Runs on ІВМ PCIXT/AT and compatibles. 
Сай for MSDOS support. $85 COMPLETE. 


ALSO AVAILABLE 
TURBÜPOWER UTILITIES 


Bruce Webster, in BYTE Magazina, February 
1988, named it Product of the Month, saying 
^l you own Turbo Pascal, you should own 
TurboPower Programmer s (Иез; (hat's ай 
Ihere is fo it.” 


it offers 9 programs in all, including the 
Program Structure Analyzer which locates 
subtle coding problems Ihe compiler fails to 
catch. It also produces reports that describe 
your code, providing cross reference and 
hierarchy diagrams. Also includes Execution 
Timer, Execution Profiler, Pretty Printer, 
Command Repeater, Pailern Replacer, 
Difference Finder, File Finder and Super 
Directory. 


TURBOPOWER UTILITIES 


Come compiled, ready fo use. includes 
manual, reference card, tree DSDD disks, 
complete source code. Requires Turbo 
Pascal 2.0 or 3.0. $95 with source code; 
$55 executable only. 


GET BOTH TURBO EXTENDER AND 
TURBOPOWER UTILITIES (Source) 5149 


MCIVISA CALL TOLL-FREE 7 days a week 
800-538-8157 x830 (СА) 

800-672-3470 x830 For PO, COD, 
Dealers, infin, Brochures ~ call or write: 


478 W. Hamilton # 196 
ь Campbell, CA 95008 

(408) 378-3672 M-F 

ЗАМ-ӚРМ PST 


NTERNATIONAL REPRESENTATIVES 
Swepertand. Software Haus 064-572651 
Japan- ылбат Рис Li (меген 
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With Fastback, | 


backed up 20 


megabytes in less 


than 15 minutes. 


think it got retry errors and timed 
out; 

Fortunately theres a solution. You 
can invoke Fastback with options. 
Some, like /360 and /720. will cause 
the disk drives to format disks to 360K 
or 720K bytes per floppy: | didn't Aave 
to buy the special ultrahigh-density 
disks and let the machine do the 1.2- 
megabyte format. This isn’t well docu- 
mented, but it does work. ("Isn't well 
documented" means "I didn't find it 
when І needed to.” The information 
is in the book, but it has neither in- 
dex nor analytical table of contents; 
you have to read ай of it to find out 
things like that.) Anyway. if you have 
|.2-megabyte drives, you can still use 
normal floppies by doing Fastback 
/720, or /360 if you're feeling conser- 
vative and have lots of floppies lying 
about. Of course, that wasn't the op- 
tion | needed. 

The option needed for Big Kat is 
Fastback /slow. You wouldn't deduce 
that. because when you install Fast- 
back there's a "test" routine that runs 
and tells you whether or not you 
ought to invoke it with the /slow op- 
tion, and Big Kat passed that test; but 
that's what ! had to do. Incidentally, 
the /slow option doesnt really slow the 
program, or at least not by much: 
what it does do is make the program 
believe that you have a somewhat er- 
ratic disk controller and thus do more 
retry attempts if things get out of sync. 

So. Next step: Fastback /slow. 

That worked. It worked wonderful- 
ly well. Faster than you'd believe. In 
less than 15 minutes, I'd backed up 20 
megabytes of stuff. 

Now for the acid test: will it restore? 
Fastback's Restore program has a test 
mode: you can invoke the program in 
а way that won't write anything but 
verifies that what has been backed up 
is what's on the hard disk. | tried that. 
Worked fine. 


There's more. Fastback has an error- 
correction feature. You can take your 
backup disk and put a staple through it. 
і don't recommend that you do that, 
at least not to your only backup copy. 
but you can do it, and chances are 
very good that the program will be 
able to restore your data anyway. (You 
do have to remove the staple. . .) 

So. | love Fastback. | use it. It works 
with Big Kat (as it does with both the 
IBM PC and the Zenith Z-150 with the 
Нагасага). The documents are awful, 
but they're good about support if you 
call on the telephone: and | guess | 
can live with their form of copy pro- 
tection for this kind of program. (Sigh. 
Every time | think ! have rules estab- 
lished. . .) 


TRAVELING 

Last summer 1 went through The 
Great Portable Quest looking for a 
computer to carry with me to Europe. 
This year | won't have the problem. I 
know what I'll take. 

My requirements are pretty simple. 
| want something light. battery- 
powered, with a reasonable text 
editor. | want plenty of storage space. 
fm а fanatic about not losing text: | 
really want redundant storage if [ can 
get it. 

| dont need big number-crunching 
power, or Lotus 1-2-3, and l'm not like- 
ly to do any programming while on 
the road. | would like to have ways to 
update my calendar and address 
book and make notes for future ref- 
erence. 

I've left out the most important re- 
quirements of all: it has to be truly 
portable. | need a lapboard because 
| work in airplanes; | have to be able 
to see the screen in the not-always- 
good light that airplane cabins pro- 
vide: and the thing has to be light 
enough to carry around airports. 

For a while | solved the problem by 
carrying Adeline the Otrona, for use 
in hotels and for disk storage, and 
Percy the NEC PC-820! lapboard. to 
use on the airplane and in lounges. 
This works reasonably well. Spin and 
Pop Enterprises (РО, Box 6458. 
Denver, CO 80206] provides better 
service and support (including mem- 
ory expansion and general updating) 
for the Otrona than the Otrona Com- 
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pany did before that outfit went 
south; and the Otrona. with hard disk 
and large monitor, is just one delight- 
ful machine to use. More, the NEC can 
be stuffed in alongside the Otrona in 
the Otrona's carrying case. and it's a 
very simple matter to squirt text from 
Percy to Adeline. 

Alas, this combination is heavy. It's 
bad enough on short domestic trips: 
on long trips. or when | have to 
change planes. it's sheer murder. | 
already have plenty to carry, since I 
generally have a briefcase and 
shoulder bag. often a garment bag. 
and. if returning from a computer 
show, a couple of plastic bags of soft- 
ware and books. Adding 25 pounds 
of computer to that load is just a bit 
much. 

One possibility 15 Purple Com- 
puting's Sidecar for the NEC. This is 
a removable bank of 98K bytes of 
memory with its own battery. It works 
wonderfully well, and last year when 
| decided not to take the Otrona to 
Europe, Sidecar was a real lifesaver. 
(On reflection. it should have been 
mentioned as one of my Products of 
the Year in the April issue. My 
apologies] A NEC with Sidecar cer- 
tainly works. 

There are problems. Clearly you 
have no redundancy, unless you buy 
two Sidecars. and they're not cheap. 
Second, transferring text files be- 
tween the NEC and the main com- 
puter-PC-DOS or CP/M—isn't too dif- 
ficult, but it is a bit tedious, since you 
have to connect the machines with а 


cable and use serial-transfer methods. | 


Finally, there are severe limits to the 
programs and electronic files you can 
carry. Still. for ali the problems. the 
NEC PC-8201 with Sidecar worked 
and was the best thing around for me. 


TS-DOS AND LAPDOS 
Now enter Mark Eppley, whose Travel- 
ing Software company specializes in 
lapboard computer products. Eppley 
got hold of the Brother FB-100 bat- 
tery-powered 34-inch disk drive and 
put together a package to mate it with 
either the TRS-80 Model 100 or the 
NEC РС-8201. The result is called TS 
DOS. TS-DOS works with the Ultimate 
ROM Il. a ROM chip with application 
(continued) 


"BRIEF has improved my 
productivity tenfold. 
It paid for itself in 2 weeks!" 


David Norwood, Microsystems Manager 


Tailor Editing to Your Style 


* A high-level, readable Macro 
Programming Language - allows 
customization for programming 
languages ... Complete, unlimited 
variables, etc. 


Edit multiple files of unlimited size 
(2 Meg is OK) 


Multiple Windows on screen with 


different or same file. fragments. etc. 


A bona-fide UNDO stack (up to 300) 
of all operations: deletions, reading 
files, search, translate, more. 


For PC, AT, compatibles and 
Tandy 2000. 


Only $195 


* Full "regular expression search" - 


wild cards. complex patterns 
Reconfigurable keyboard 
Adjustable line length - up to 512. 


Keystroke macros - for common 
typing 5equences 


Suspend BRIEF to execute, exit to 
DOS - run another program (like a 
compiler. dir, XREF, DIFF, or 
DEBUG] then resume BRIEF 
session 


Compiler-specific support like auto 
indent, syntax check, compile with- 
in BRIEF 


335-B — —— St.. Norwrll. МА 02061 
17-659-1571 


CALL 800-821-2492. 


LEARN LISP 


Interactively and Write Real Programs 


with TransLISP for Only $75 


A “COMMON LISP" compatible Tutorial, Interpreter, Debugging, and 
Pretty Printer plus a Fast, Full Screen Editor, Samples and Help 


Stari Easily and Quickly: 
A complete, modular tutorial helps you 
learn LISP at your own pace. An in- 
tegrated, interactive environment provides 
all of the elements needed to enter, modify, 
analyze and debug programs. 


Natural Language, Expert Systems and 

Symbolic Manipulation: 
Машға! Language concepis ате illustrated 
by a phone number retrieval program. 
Choose the best word processing program 
for you with the Expert Systern. Arithmetic 
expressions are transisied to Assembler using 
a code generation program. 


[3 Write Realistic Programs: 

Short examples and substantial programs of 
about 10 pages in length help you learn by 
modifying, studying and using the key con- 
cepts needed to write programs of 1000 
lines or more. 


O The “COMMON LISP" Standard: 
TransLISP includes а 300+ function 

subsel of the “COMMON LISP Standard. 
Use extras like the MSDOS interface and 
graphics. Or use *'stricl compatibility’ to 
make programs written in TransLISP. 
upwardly compatible with other 

COMMON LISP systems like VAX LISP, 
OC/LISP or LISP Machine LISP. 


Recent Improvements: 640K Memory use supports 12000 line programs. 
Full 8087 and 8086 floating point included. 
Runs on any MS/PCDOS System with 256K. И is not copy protected. 
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“The best LISP I've ever used. Three times before, | tried to learn LISP, but until now 1 could 
һ never break through the surface." 


Solution 
S ystems - 


W.L. Whipple, User 


335-8 Washington St. 
Norwell, Mass. 02061 
617-659-1571 
800-821-2492 
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software, to be installed in the NEC 
or TRS-80 lapboard machine. You can 
also buy TS-DOS separately and load 
it from a 3-inch disk. A 54-inch disk 
called LAPDOS enables your PC to 
access the disk drive through a serial 
port. Although l've used only the 
Brother FB-100. everything works with 
the Tandy portable disk drive you can 
get at your neighborhood Radio 
Shack. 


to flag errors in GRAMMAR, 


mation package aimed at 
producing better writing. 
not more writing. 


® Messages are Inserted 
directly into text to point 
out possible errors and 
problem areas. 


ә Easy to Use — onlyone 
command to eam, your 
word processor does the 
rest. 


€ Works with Leading 
Word Processors — 
including WordStar®, 
Volkswriter®, PF Swritet. 
MultiMate®, and others. 


* Readability Index — 
measures the reading “the 
grade level of the docu- best / 


ment using the D.O.D. 
standard Flesch-Kincaid 
formula. 


€ Uncommon Word List 
— lists misspelled, slang, 
and uncommon words. 


e Recommends — never 


decides. RightWriter is a 
writing aid. The final 


^ RIGHE Writer ; 
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= 1] Phi Wiwen is. 
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жы Word 
documentation Management 
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The result is little short of wonder- 
ful. | can write a ton of text and save 
it onto a disk. If I’m feeling para- 
noid—I often do—I can then put in a 
fresh 33-inch disk and save it all 
again. When | get home. | plug the 
disk drive into Big Kat's serial port and 
transfer the files. 

There's more. t can also transfer files 
from the PC to the portable disk: 
calendar, telephone book, notes; any- 


THE Intelligent 
Grammar and Style Checker 


RightWriter is a new tool to help you produce lean, powerful BLISINESS 
WRITING. RightWriter uses advanced artificial intelligence technology 


STYLE, USAGE, and PUNCTUATION. 
RightWriter is the first office auto- 


m ow w ш ш ш 


OUCOSI, 


45 among the 
Jim Pile, Soft Sector 


Available from your local dealer or: 
DECISIONWARE, Г INC. /RightSoft Division 
2033 Wood St. а Suite 218 
Sarasota, FL 33577 
Phone Orders Call: (813) 952-9211 
Add $4 for shipping and handfing. 

VISA E. MASTERCARD accepted 
30 Day Money Back Quarantee 


Rightriter is a trademark of Decision Were, inc., WordStar із э trademark of 
Мима 


decision is always left MicroPro ке e ls ә trademark of 
to you. Volkseriter is в trademark of Letree Software, Inc. 
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thing | like. All this works simply and 
easily. It sure makes traveling easier. 
The Brother ЕВ-100 is quite small and 
can be carried in a case with either 
the TRS-80 Model 100 or NEC PC- 
8201. It'S also rugged. You probably 
want to take the batteries out, since 
it would be pretty easy to accidental- 
ly turn on the switch, but otherwise 
theres absolutely no reason why you 
shouldn't roll the ҒВ-100 up in your 
pajamas and send it along in checked 
luggage. 

Traveling Software also sells a small 
TTXpress thermal printer. This little 
jewel is 12 inches wide by 5 inches 
deep by 2 inches thick and prints nor- 
ma! 84% by 11 pages. It's larger than 
the little NEC roll printer | used last 
summer, but unless you're really 
fanatic on traveling light it's worth it. 
| can already hear the cheers from the 
BYTE staff who last summer had to 
type in my column from the "adding 
machine tape” output of the NEC 
printer. 

One tricky point about the 
TTXpress printer: the NEC and Radio 
Shack computers have their printer 
ports reversed! A cable that works to 
connect the TTXpress to the NEC has 
to be twisted 180 degrees to make it 
work with the TRS-80 Mode! 100. | 
dont have the foggiest notion why. 

Traveling Software has a deal on 
either TRS-80 Model 100 or NEC 
PC-8201 systems complete with the 
Brother FB-100 disk drive, the Ulti- 
mate ROM 11, TS-DOS. LAPDOS, and 
carrying case. They'll also sell you the 
TTXpress printer; the Ultimate ROM 
| has a formatting program that works 
fine with the TTXpress. 

Ultimate ROM 11 does a few other 
things, too, like adding a global re- 
placement command to the text 
editor (the Radio Shack and NEC 
editors have good search commands, 
but not replace} and remedying a few 
other omissions. 

Thus. for less than a thousand bucks 
you can get a complete portable 
word-processing system about as 
good as my first computer ever was. 
The text editor built into the NEC and 
Radio Shack machines isn't as fancy 
as | like, but it's surprisingly good and 
very easy to learn. Add an Epson 
printer—the Ultimate ROM II's format- 
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For about $1000 you 
can get a portable 


word-processing 


system about as good 


as my first computer. 


ter knows how to work with those— 
and you'd have a system good 
enough to be your only computer, at 
least to get started with. Eight lines of 


40 characters isn't really optimum for | 


writing, but thats all right; the 
Ultimate ROM II can set the system to 
display 60 characters, and that's quite 
enough. 

Roberta and | have “his and her” 
NEC РС-82015 that we take with us 
everywhere: we share the printer and 
disk drive. We like these machines a 
lot. If you're at all interested in lap- 
board machinery, | strongly recom- 
mend you look into either the NEC 
PC-8201 or the TRS-80 Model 100. 
Probably the simplest way is to talk 
to Traveling Software and ask about 
their latest deal. 

| especially recommend that you 
talk with Traveling Software or some 
other expert if you want to use the 
small disk drives on both the lap- 
board and a PC. Cables and stuff like 
that can be tricky. 


NEC OR RADIO SHACK? 

| now have both NEC PC-8201 and 
TRS-80 Model 100 machines. Both are 
equipped with Traveling Software's 
Ultimate ROM II. meaning that both 
work with the FB-100 battery-powered 
3-inch disk drive, TTXpress printer. 
etc. 

On my most recent trips | carried 
both computers. It makes me look a 
bit odd as ! board the airplane fes- 
tooned with shoulder bag. briefcase, 
a sack full of software and books, and 
two computers. Oh, well. The purpose 
was to get a good comparison of the 
two machines. 

I'm glad | did. | can honestly recom- 
mend either machine. Each has ad- 

(continued) 
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vantages and disadvantages. 

Both machines are made by the 
same Japanese company and thus 
have a great deal in common. The ma- 
jor advantages of the NEC PC-8201 
are that it has more memory, exter- 
nal (removable) memory cartridges 
are available. and the arrow keys are 
much better arranged than on the 
TRS-80 Model 100. The main advan- 
tages of the TRS-80 Model 100 are a 
built-in 300-baud modem. Selectric 
keyboard layout, and à resident ad- 
dress program that can function as à 
travelers Rolodex. 

The Radio Shack's built-in modem 
is tempting, but it's not all that in- 
convenient to carry a little external 
modem for the NEC; the modem is 
quite small and doesn't cost much. | 
originally got the NEC rather than the 
Radio Shack because of the external 
memory cartridges. The advent of the 
FB-100 disk drive makes that largely— 
though not totally—irrelevant. Al- 
though | like the NEC's large. easy-to- 
use arrow keys. | do not like the key- 
board layout, which is the old "TTY" 
arrangement with quote marks as a 
capital 2 and the semicolon where the 
quotes ought to be. | very much 
prefer the Radio Shack's straightfor- 
ward Selectric keyboard. Yet, having 
said that. I'm strangely reluctant to 
convert to the Radio Shack. I'm used 
to the NEC, and of course that's what 
Mrs. Pournelle has. It's all purely 
subjective. 

If you want to compare machines 
without buying either, you could do 
a lot worse than to get Marvin C. 
Mellon's twin books, Exploring the NEC 
PC 8201 and Exploring the Radio Shack 
Model 100 (CBS Computer Books, Holt, 
Rinehart & Winston). Between them 
they'll tell you [ust about everything 
you can learn intellectually; after that 
you'll want to get your hands on a 
machine. Incidentally, you're better off 
ordering the books directly from the 
author at 6914 Berquist Ave., Canoga 
Park, CA 91307, 

Mellon's books are also good intro- 
ductions to using the machines; 
they're more clearly written than the 
manuals you get with the computers. 
The manuals are more complete. and 
once you learn to use them you can 
find everything you need, but they'll 


take getting used to; Mellon's books 
make it easier to get started. 


TRAVELING SIDEKICK 

Generally when Borland has new 
products, І find out before they're re- 
leased: but | discovered Traveling 
SideKick through an ad. It seemed like 
an excellent idea. After all, | use Side- 
Kick to keep my phone book and 
calendar. It would make sense to have 
a program that would print those out 
properly formatted. and even more to 
have a notebook the printouts would 
fit into. 

Then too, every est graduate seems 
to be equipped with an enormous 
notebook that contains calendar. 
scheduler. phone book, expense 
record, and a whole raft of stuff; | 
dont know if they come with est train- 
ing or the graduates are persuaded to 
buy them: I do know the books look 
like a pretty good idea. 

Later | ran into Philippe Kahn, and 
he was carrying a Traveling SideKick. 
complete with shoulder strap. He said 
hed developed the notion for his own 
use, and certainly he was using it. 1 
mentioned that | didn't have one. 

A couple of days later mine arrived. 
| think Гуе been bribed. What | got 
was an extremely handsome ostrich- 
skin notebook with my name tooled 
in it. Otherwise, | guess it's the same 
as the ones they sell. Certainly the 
software is. 

The Traveling SideKick software for- 
mats calendars and address files. An- 
other program included is Convert, 
which will take stuff from just about 
any database and format it so that 
Traveling SideKick can print it. The 
Convert program is infuriatingly good: 
it really works, but | had a heck of a 
time figuring out how it worked and 
finally had to get someone at Borland 
to explain. The young woman who 
walked me through on the telephone 
hadn't the foggiest notion who I was, 
so І presume they'll do that for any 
customer. Of course, they'd do better 
" improve the documents and help 
iles. 

Convert does the job. though. What 
you do is teach it what your data for- 
mat 15: what separates fields, and 
what is in the various fields, and which 

(continued) 


PC 3780 
FIL 2 TRA NSFERS STAY 


%.% %- 


Emulation 2780/3780/3740 
All Features 


File Transfer, RJE 
PC to PC 


e PCto Any Mainframe 
(Using above Protocols) 


e Unattended or Attended 
( Auto Pilot, Remote Startup 


ө Call Using Interface with User 
Application Program, Basic, Coboi, 
Pascal, C, Etc. 


wn" mm am n 
ния 


e Download into Filing 


Assistant (Option) e Uses Standard IBM Hardware 
e Easy to Use (BSC Board) 
Fast and 100% e Changeable Transtate 
Error Free Tables 
TO ORDER TOLL FREE 


1-800-826-7839 Inquiry 350 


$149 


505/572-9532 


vey BRICKELL AVE. жэ 


of those fields you'll want printed in 
your portable address book. Convert 
does the rest. [t converts one record 
at a time, as you watch, meaning that 
you can intervene and change things 
or update data if you like; or it will do 
them automatically. "Automatic" still 
displays each one on the screen, and 
if you have a couple of hundred 
records to convert, it will take five 
minutes or 50; there's nothing speedy 
about it. Fortunately, you don't have 
to do it often. 

Once the files are formatted prop- 
erly, Traveling SideKick prints them 
quite nicely in a format that makes It 
easy to use a three-hole punch and 
bind them in the notebook. Each 
page has the date it was printed, too, 
so you know just how current you are. 

Traveling SideKick also prints calen- 
dars: by the month, the week, and the 
day. For my upcoming trip, for exam- 
ple, I'll have each: the current month, 
the two weeks ПІ be gone. and a 
separate one for each day. New ap- 


CHAOS MANOR 


pointments can be put into the daily 
calendar by hand. Nifty. 

| did have one problem printing. My 
HP Laserjet insisted on cutting the 
pages short. ! should have known, of 
course, because the Laserjet thinks 
paper is only 63 lines long: every 
other printer believes it's 66. Once 
again | called Borland; this time after 
hours, so | had to tell them who | was. 
| pleaded a deadline. and a very nice 
young man did some experimenting 
with their LaserJet. Eventually he 
found the magic escape sequence— 
it's a dozen characters long!—that you 
can set up in the SideKick notepad 
and send out to be "printed; after 
which the Laserjet will believe paper 
is 66 lines long after all. This informa- 
tion was also given to all the people 
in customer support, so anyone call- 
ing in will get it; and they're going to 
put the HP Laserjet in as an installable 
printer option for Traveling SideKick. 

Гуе had it only a few days. but 
already it's beginning to organize my 


HEWLETT-PACKA 


North American Conference е September 29-October 3, 1986 


Five days of technical tutorials 


life. | wish I'd had it for years. 

There are a couple of drawbacks. 
For one thing, you have to use that 
Convert program, which is slow and 
a bit tedious. [ kept wishing there were 
some way to tell Traveling SideKick 
what my phone book format was and 
have it print the phone file without 
conversions. 

The main problem, though. is that 
it's big: some people may find it too 
big. Philippe carries his everywhere. 
Ме, | wonder; | can just see me get- 
ting on the airplane, with garment 
bag, briefcase, shoulder bag. com- 
puter. and on a shoulder strap a book 
every whit as large as the famous 
book of conquests Leporello carries 
for Don Juan. It may have to go in the 
briefcase. 

I'm sure I'll carry it, though. 


TRAVELING WARS 
| don't insist that my friends like each 
other. but it helps. 

(continued) 
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It seats 9 comfortably. 


This is the new Sperry PC/IT™ 

А Personal Computer system 
with such speed and power, you 
ean easily share it with à 
colleague. 

Or with most everybody in 
your department. 

Or even with the entire 
company. 


The miniature mainframe 


The trend in PC applications 


today is toward allowing several 
people to use them concurrently. Е 


Unlike most PCs. 

The Sperry PC/IT, however, 
has the power to support up to 
nine users under Xenix™ It's 


like having a mainframe, where 
users can share the most expen- 
Sive resources — memory, disk 
and printers. 

Not a bad arrangement for a 
department in which people are 
working side by side. Using the 
same kind of applications and 
the same kind of data. 


What if you need a network? 
If nine connections aren't 
enough, the Sperry PC/IT will 
gladly host its own local area 
network. 

Up to 56 people, using any 
IBM-compatible PC and any 
MS"-DOS program concurrently, 
can be connected. And share an 
array of printers and disks, on as 
many as eight additional data/ 
print server PCs. 

Want to talk speed? 
SS пж We asked Intel 


: Е with the fastest 
EE version of the 
80286 microchip 


available. The result i is what our 


engineers call a “screamer”: a 
machine as much as 15% faster 
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than the IBM PC/AT™ Enhanced. 

But there's more. 

Up to 5MB of memory. 8 usable 
option card slots. An optional 
60MB tape cartridge unit. Up to 
80MB of hard-disk storage avail- 
able today — expanding this sum- 
mer to a maximum of 138MB. 


A word about software 
The Sperry PC/IT is fully indus- 
try compatible. In fact, both 
MS-DOS and Xenix are 
available. 

So you ean choose from the 
thousands of MS-DOS programs 
already in circulation, while still 
being prepared for the emerging 
Xenix boom. 

The new Sperry PC/IT. It 
takes a back seat to no one. 

For further information, call 
toll-free 1-800-547-8362, and ask 
for Information Kit #94. 

Or write Sperry Corporation, 
Dept. 100, Box 500, Blue Bell, PA 
19424-0024. 
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Prolok doesn't work 
on an AT with 
ultrahigh-density 
floppy disk drives. 


For the last couple of years. Mark 
Eppley has been trying to build a 
company identity under the name 
Traveling Software. Enter Philippe 
Kahn and Boriand, who decided to 
market their new product under the 
name Traveling SideKick. This got 
Eppiey worried that his identity would 
be submerged. given the size of 
Borland and the amount of advertis- 
ing they would do. 

Eppley tried to negotiate. but 
Philippe Kahn is a hard man to get 
hold of. Eventually lawyers got in the 
act. which in my judgment will aid no 
one but lawyers. Eppley's point is that 
he has a trademarked name and it has 
been usurped. Philippe is that "trav- 
eling” is a generic name that can't be 
appropriated by some private com- 
pany. "Where will they stop?" he asks 
rhetorically. 

Me, 1 don't really care. Traveling 
Software already helps me interface 
my NEC with Traveling SideKick. | 
wish Kahn and Eppley would work 
together to simplify their customers 
lives rather than hire lawyers to com- 
plicate things. 


А NEAT HACK 

It's from Klynas Engineering and calls 
itself "Los Angeles on a Disk-A game 
with a touch of reality" It's like nothing 
Гуе ever seen. [t's a game, in that 
theres a score, and opponents, and 
even a touch of arcade action—al- 
though fortunately not much. On the 
other hand. it's an exploration: the 
game contains a map of most of Los 
Angeles and Orange counties. 
Naturally. all the LA streets aren't in 
there—how could they be?—but ali 
the freeways are and more than 
enough surface streets to make it in- 
teresting. [п addition. there are some 
300 "points of interest; ranging from 
the LA County Art Museum to Trou- 
badour to Disneyland. 
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You play the game by moving about 
LA in search of a treasure. There are 
clues to the treasure's location in 
various points of interest; your job is 
to go to those places until you figure 
out where the treasure is. Meanwhile. 
four “trackers” are on your trail, and 
if one catches you the game is over. 
To make matters more complicated, 
you have to earn money to keep your 
car gassed and in repair and keep 
yourself fed and in good health. You 
have to sleep, meaning you have to 
find hotels and pay for rooms. 

All the points of interest are real. 
Some of the descriptions are great. 
There were places left out that | 
thought should have been there. This 
turns out to be no problem: the game 
comes with a bunch of databases and 
instructions on how to alter them. | 
found it no trick at all to add streets 
and places. One place | added was 
the Los Angeles Science Fantasy Soci- 
ety. Another is Andre Lions Mon 
Grenier, a restaurant Niven and [ have 
written into many of our works. I'm 
sending those back to Scott Klynas, 
who says he'll incorporate them into 
the copies he ships. 

He's also fixed a few minor bugs | 
found. For example, the game lets you 
control your walking and driving 
speed; but when I put it up on Big Kat. 
even the slowest speed was almost 
too fast. The new version takes care 
of that by asking if you have an AT. 

The game visuals aren't spectacular. 
They're just lines, a two-dimensional 
map: actually a section of the map. 
since you'd never find anything if you 
put the entire LA map on a PC screen. 
The action isn't much; you just use the 
arrow keys to steer your car around 
LA until you find someplace you want 
to go into. The fun of the game is in 
the exploration. 

More than that, though. it's a neat 
hack. If you don't like LA, you can use 
the system to create your own city. 
This can be a little tedious, but it's all 
explained in the rule book, and not 
difficult. You could put in Cincinnati 
or Chicago, or Dubuque for that mat- 
ter, adding in your own points of in- 
terest. The game recognizes water 
boundaries, freeways. and surface 
streets. All chese are line segrnents, so 
the resulting map is a bit crude and 


stylized. but even so it's surprisingly 
well done. | found myself fooling 
about with the game for at least as 
long as it would have taken to read 
a couple of books, and every now and 
then 1 bring it up to add a few more 
places, like Dangerous Visions Book- 
store... 


PROLOK PROBLEMS 

l've said this before: 1 find copy pro- 
tection annoying. but | can certainly 
tolerate it for games. 1 wouldn't trust 
my business to a program | couldn't 
back up, but games aren't that critical. 

However, Los Angeles on a Disk 
taught me something new about copy 
protection: the Prolok "key disk" 
scheme doesn't work on an AT with 
ultrahigh-density floppy disk drives. 
That is: | could copy the program to 
my hard disk all right. However. when 
the program asked me to put my 
master disk in drive A, | got horrible 
grinding sounds and eventually a disk 
error. It just wouldn't run. When | 
telephoned Klynas about that—I con- 
fess that | was interested in seeing Los 
Angeles оп a Disk—he sent two more 
copies of the game, Не knew they 
worked: and so they did. in my PC and 
the Zenith Z-150; but when I tried run- 
ning them on Big Kat. the same result 
happened each time. Lots of grinding 
noises. 

When | reported that, Klynas said 
to hell with it: the company has 
dropped copy protection entirely. 
Klynas hopes to get his money back— 
about five dollars a disk—for the Pro- 
lok disks he won't be using. | wish him 
the best of British luck... 

Another game company wasn't so 
lucky, Last summer | got a copy of 
Quest for the Ring from Icon. This is 
a game built around Wagner's Der Ring 
des Nibelungen, and from the instruction 
book it might be interesting. | wouldn't 
know: again, the game will copy to my 
hard disk, and | can even play the first- 
level game; but as soon as [ try to go 
to the next level of play. the program 
demands the master disk in drive A. 
Complying with that instruction re- 
sults in endless grinding as if the 
floppy drive is shaking itself apart. 
Consequently, I've no report on Quest 
for the Ring. 

(continued) 
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Add up to 96K 
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Break through the 640K barrier. 
MAXIT increases your PC's avall- 
able memory beyond 640K And it 
does it for only $195. 

MAXIT includes a 256K half-size 
memory card that works above 640K. 


MAXIT wall 

m Add up to 96K above 640K to all 
programs. | 

в Run memory resident programs 
above 640K 

a Top off an IBM ATs memory from 
512K to 640K. 

a Expand 1-2-3 Release ЈА or 20 
worksheet memory by up to 256К. 

m Add expanded memory above 
640K to programs like Symphony 11. 

Big дат — nopain  —— 

Extend the productive life of your 

IBM PC, XT, AT or compatible. Build 

more complex spreadsheets and 

databases without upgrading your 

present software. 
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Run resident 
programs like 
Sidekick above 640K 


= Top off a 512K IBM 

АТ memory to 640K 

== and add another 
Lamm 129K beyond that. 
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Installation is a snap. 

MAXIT works automatically. You dont 

have to learn a single new command. 
If you have questions, our customer 

support people will answer them 

fast. MAXIT is backed by a one-year 

warranty and a 30-day money-back 

quarantee. 

Order toll free 1-800-221-8439. 

MAXIT is just $195 plus $4 shipping 

and applicable state sales tax. Buy 

MAXIT today and solve your PC's 

memory crisis. Call toll free 1-800- 

221-8439 (In Texas 1-214-431-1411). 

We accept VISA, MC, AE, and DC. 


"Я McGraw-Hill CCIG 
ИИ Software 
8111 LBJ Freeway, Dallas, Texas 75251 


Dealer/corporate inquiries welcome. 
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[ could. | suppose, make use of 
FUProlok, a public domain program 
available from bulletin boards or 
Workman and Associates. It's a pro- 
gram that can defeat the Prolok "key 
disk" system. There's also Copy II PC. 
t could use one of those. but I haven't 
got around to it. and i probably won't. 
Why should | fight Icon's copy protec- 
tion? It isn't as if І don't have plenty 
to write about. 

Meanwhile, | had those two spare 
copies of Los Angeles on a Disk. 
meaning that | had Prolok to play 
with. It turns out that if you erase all 
the files on a Prolok disk, a hidden file 

‚а | remains. | used the Norton Utilities. 
7 | (Note: If you have а PC and don't have 

Уф the Norton Utilities, гип, do not walk, 
to your nearest dealer and get them. 
Nearly vital: They make DOS toler- 
able) Anyway, the Norton Utilities: 
found a hidden PROLOK.EXE file. 


LE P Е. 


:ч that |o: you ¢ ү" 4! EK : 5% f i ie TT À : 
em A ^ iff "E ou. m 
бое N ature, on Virtually any computer | 
Plus it’s "Hayes со pati tible. , An г мен ) а ле 35 "m : AT е c u 
or dual modem c ‘whichis you p ack 3 x nod А a АД, 
Codex nest. wn 


The Codex 2233 dial modem, Find eat 


ыы it. Сай 1-800-426-1212. E 230. 


атынан тайдай of Mocorala, Inc. | Colis e тайни isa ба ener туны 
© 1986 Codex Corporation. 


KE YS CAN TALK TOO! 


338 BYTE- 


JULY 1986 


Function-Kease™ make your 


keyboard talk at a glance. 


Function-Kease™ for: 
1-2-3 Wordstar 
MS-DOS Symphony 
Framework dBase 111 
Crosstalk Pfs: Write 
Microsoft Word 

IBM Filing/Reporting Asst. 


IBM-PC, XT, AT 


| Compaq 
Epson 


Apple lle 
pees PC-7000 


n-Keose™ ora solid 
Plast a Leto molded to fit 
your computer. 


$19.95 


When Ordering specify softwore 
ond computer model. Check, 

№ Viso, Maecen] and approved 
POs are саас 
ay i ond dealer i inquiries 
welcome. 


Piokiead is example of Functon-Keate™ АМ 1-2-3, 


Inquiry 343 for End-Users. 


Inquiry 344 for DEALERS ONLY. 


That, when run. generates the copy- 
protection scheme. It's quite a small 
file but running it generates about 
10K bytes of code. I've been tempted 
to play around with a good debugger 
and see just what's going on in there, 
but | guess I'm not that interested. 


ELECTRONIC MAILBOXES 
A couple of months ago someone 
signed me up for MCI Mail. 

| put it that way because | don't 
recall doing it. and | was signed up 
under a form of my narne that | never 
use. The address was right. though. 
It's possible someone asked if 1 
wanted to be signed up, and | said 
something that sounded affirmative. 
and I've since forgotten. 

It hardly matters. except that once 
you're signed up with MCI Mail, other 
subscribers can find your name and 
send you messages. By the time | 
realized that the big packet of stuff 
МС! sent те wasn't just information 
but actually contained a log-in name 
and password. a couple of months 
had gone by; so when I logged on to 
the system out of curiosity, 1 found 
about 30 messages. Of course | 
answered each one of them. general- 
ly with much the same apology. That. 
t found out later when і read the MCI 
explanation of charges. was fairly ex- 
pensive (about 50 cents per reply). 

(continued) 


Before you buy DBase 
Ш, QuickCode and 
Clipper look at 
TAS-Plus 


TAS-Plus just made it faster, easier and 
cheaper to build database applications. 
TAS-Plus combines the power of a 


TAS-Plus 
writes the 
program 
for you 
With TAS-Plus, you can start building 


professional database applications on 
day one. Just “paint” the screen the 


| 


' у 
Ludi et aer 


a 


|. 


Order Today 
1-800-648-6258 

Call our Toll-Free Hotline, Use. 
VISA, MasterCard or American 


to order today. For information or 
Washington residents call 1-206-644-2015. 


Se back ee E 


Relational Database with the ease of a way you want and TAS-Plus writesthe 0 Т AS EU 1 
Program Generator. Then TAS-Plus adds program for you. You can even paint [| у 
a Runtime Compiler to produce using different colors or graphic в NOT COPY.PROTECTED i 
lightning-fast finished code. characters. And custom reports are just g YESI Rush me the снуд bams. " 
Look at what TAS-Plus gives you: a: ау À ад жал № Qty. ltem Prica Subtotal " 
! us has over B6 commands ап 
Relational Database 200 options available in its Source Code | — ——— Él" 
4th Generation Language Editor, so you won't run out of room to 4 Lh APR Shipping . 
Screen Painter grow. i oci ete Tar 1 
Program Generator Easy to use features Amount NN - 
Report Writer Add new databases quickly and easily. ү “Жағы " 
Source Code Editor Add, change or delete records without ү Name: 9 
Runtime Compiler any programming at all. i Shipping Address: й 
Browse through your database and see 
TAS-Plus gives you power where it multiple records on the screen at the ! р 
counts. You can store up to 65,000 same time. | rv 1 
records, open up to 16 files аса time and Restructure capability allows you to | Sta: Zp: i 
enter up to 10,000 characters per record. change existing databases without loss 8 tesphone: | 
TAS-Plus even reads your old DBase files. — of any data. 1 eux wr Saal Ы i 
BUSINESS АП this for just “69 Credit Card Expiration Dat : 
| TAS-Plus would be respectable at any р Sard Number: 
2 A TOOLS price, at $69 it's awesome. - Name on Card: : 
I x INC. 30 day Money Back Deal = = = = = «н те т аз ша та аз кз єз a 
i TAS-Plus comes with a 30 day money BUSINESS TOOLS INC. 
The folawing are registered trademarksol hese companies: — back guarantee (less $15 handling fee]. 4038-B 128th Ave. S.E., vom 
Diese m, Ashton-Tate; CP/M, Digital ім Research: IBM PC/XTIAT. TAS-Plus is available for the IBM Bellevue, Washington 
Machines Corp: PCIXTIAT and fully compatible = o 644-2015 


computers. Limited versions available 
for CPIM and non-IBM machines. 
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ze ^ Азы pelo to pay for a full-duplex 2400 4а dial modem 


n the coipany preferred by more communications managers 
E any other. 
‘The Codex 2233 dial CESTA Find out codex 


(M) MOTOROLA 


about it. Call 1-800-426-1212. Ext. 230. 


Е-е” ее 2 
ескі and dare trademarks of Mororola, Irc. Codex із a registered trademark of Codex Corporation. 
© 1936. Codex Corporation 


NEED SPACE? 
$645 Let Lgs 


HYMCO 
EXPANSION BOX (PEX- 100) FEATURES: 


е Interface to IBM PC, PC/XT and compatibles 

е Complete I/O BUS extension 

е Support DMA and all levels of INTERRUPT 

* Transparent to operating system and all the 
application software 


Users gain 6 full-sized I/O slots overall 
Space for 4 half-height or 2 full-height drives 
(drives are not included) 
“ Flip-top case: easy installation of add-on cards 
and peripheral devices 
ONE YEAR WARRANTY Dealer & Distributor Inquires Weicomed 
ІМ PC and ІВМ РС/ЖТ are registered trademarks of 
| Intemational Business Machines Corp. 
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TECHNOLOGIES, INC. 
5320-D Monterey Rd. 

San Jose, СА 95111 

Call Today: (408) 225-1511 


Inquiry 170 


CHAOS MANOR 


MCI Mail is certainly easy enough 
to learn. There are menus, and while 
they're not as self-evident as they 
might Бе theyre good enough. | 
found | was able to use the system 
quite easily. There was one moment 
of panic: I'd begun replying to a let- 
ter. Once in the text-creation mode. 
you can't ask for help. When I finished 
the answer, | couldn't figure what told 
the program | was done editing and 
wanted to get back to command level. 

BIX uses the UNIX convention of a 
line containing a dot and nothing else. 
MCI doesn't. | had to experiment: 
eventually, | found that a line contain- 
ing nothing but typing ‘/* and hitting 
Return sends you to command level. 

But, while MCI Mail is easy to learn, 
using its a bit different. After 10 
minutes ] was familiar enough with 
the MCI menus that i could dispense 
with them—only you can't dispense 
with them. You have to grind through 
menu after menu. 

l'd have known all this and a lot 
more if Га looked at my incoming 
books shelf before | logged on to MCI 
Mail. The Electronic Mailbax by Ira Mayer 
(Hayden Books, 1985] does a good 
job of summarizing not just МС] Mail, 
but Delphi, The Source, CompuServe. 
and a bunch of others. It's really quite 
a good book, and if you're contem- 
plating signing up for electronic mail. 
it would be worth reading this first. | 
hadn't read it because in the first 
chapter there's a "case history" that 
contains the flat statement that in 
1980 no small computer measured up 
to dedicated word processors as a 
tool for writers. Thats so patently 
false it made me put the book down 
in anger. Fortunately. Mayer has done 
more research on electronic mail sys- 
tems than he did on small computers. 

Mayer's book does not mention BIX 
because ít was published in early 
1985. | find the ВХ system preferable: 
while MCI has no connect-time 
charges, it does charge a flat 
minimum for each "letter" you send. 
І find I can answer 15 BIX тай com- 
munications іп 10 minutes. І don't pay 
for either BIX or MCI, but if аа, BIX 
would be cheaper. Of course, nothing 
says yOu fave to answer all your тай, 
although | try to. 

(сонни) 


Many online information services 
claim to be "user friendly." But only one 
really lives up to that promise. 

The Source. 

You see, The Source is specifically 
designed to save you time online. With 
new, shorter menus. Simpler commands. 
And a user's manual so well-written and 
easy to understand, it's setting an 
industry standard. 

The Source is also the only 
service that gives you introduc- 
tory lessons and assistance, . 
free of on-line charges. 

50 you get up-to-speed оп | 
our dime, not yours. ; 

You get to the infor- ; 
mation you need in record 
The Source is a service mark of Source Telecom- 


ting Corp.. а subsidiary of The Reader's Digest 
pem Inc. © 1985 өе! Telecomputing Corp. 


Ihe Source Is Friendly 


time, without frustration. Everything 
from the hour's headlines to travel 
reservations. From special interest groups 
to online stock trading. So you don't 
waste your valuable time. Or money. 

Call 1-800-336-3366, send the coupon, 
or visit your nearest computer dealer. 

And make friends with Americas 
friendliest online information network. 


The most powerful mesoure any personat computer cam have. 


l'd like to make friends with The Source. 
Please send more information to: 


76525 


(3-8 ү City State Zi 


Mail to: Source Telecomputing Corporation, 
1616 Anderson Road, McLean, VÀ 22102 - 
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MCI has one other problem: some 
of the "mail" | received was self- 
promotion stuff from MCI. In one 
case, | had to wait almost a full minute 
from asking for my "next letter" to 
receiving a message telling me about 
additional services MCI could pro- 
vide. As a test. | asked for it again. 
Same result. A long wait. Maybe 
theres only the one copy. so if a 
bunch of people ask for it at once you 
have to wait your turn? 

Problems and all. MCI is а pretty 
useful service, and a number of peo- 
ре І respect swear by it. | still think 
BIX is better. but you can certainly 
reach more people through MCI. Not 
( | only are more people signed up (as 


A.small price to pay for.a full-duplex 2400 bps dial modem of now. anyway), but MCI has a "paper 


вы s) n | rail" option: they'll send your letter 
 thagivés you better performance, better features, and better electronically to a place near the final 


support than anything else available. О destination, print it, and send it on 
"Fhe;Codex 2233 dial modem. Find out CO CX first class by the US. Snail. 


abut it. Call 1-800-426-1212. Ext. 230. (4) мотопоід | expect I'll hang оп to my MCI ac- 

| count: but I will have to get out of the 

Motorola and аге trademarks of Motorola, Inc. Codex is a registered trademark of Codex Corporation. habit of routinely replying to all mes- 
© 1986 Codex Corporation. 


sages. | even replied to MCI's house 
ad... 
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tinues to sell. He also continues to im- 
prove the program. An awful lot of 
people swear by PC-Write as not only 
the most bang for the buck in a 
PClone text editor but about as good 
as an editor gets. 

Then theres Proindex, also share- 
ware. This isn't an automatic indexing 
program. Automatic indexing pro- 
grams aren't much use: indexing is a 
black art requiring human judgment. 
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Stress plots on 


pressure vessal. Proindex searches out words from 

your file of keywords. shows you the 

MSC/pal 2 gives you everything you need The price far all this power? Just $1995* word in context, and asks if you want 

to perform 2-0 and 3-D structura! or mechan- complete. Which makes it that much easier to reference this instance in the index. 


ical analysis on your IBM PC/AT, PC/XT or for you to get up lo speed last In linite ele- 


compatible system. It's the ideal tool lor pre- ment analysis. The instruction book that comes with 


liminary design and design studies. For more information, call or write Proindex is complete enough and has 

MSC/pal 2 has analysis capability for ur today. some useful hints on constructing 
slatic, normal modes, transient and fre. *Sugqested retail. ind 
quency response. A highly flexible, easy to т Il d ind k 
use program, it features inleractive menu: PC-Write and Proindex ma еа good 
driven graphics that include contour plats, The pair of programs for a writer who uses 
— аа ‚кее ae ХУ мам = MacNeal-Schwendler PClones. 

ere's a modern elemen! library and a к= 

wide choice of applied loading typos Plus № Corporation 
inlerlaces are available for mos! popular 818 Colorado Bivd, Los Angeles, СА 90041 DOCUMENTERS 
CAD packages. (800) 336-4858, іл California (213) 258-0111. | don't normally review capabilities, 
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mentioning. Computer Possibilities 
(320 South Pacific Ave., Pittsburgh, PA 
15224. (412) 441-8949) is a start-up 
company that prepares documen- 
tation. One of the partners, Jeffrey 
Bonar, recently sent me a letter ex- 
pressing their "philosophy" which | 
agree with. Sample: “Bringing a 
‘beginner's mind’ to the primer. The 
designers of a sophisticated system 
are often the least appropriate peo- 
ple to be designing the documenta- 
tion. They have no idea what makes 
their system hard to use" 

They also enclosed a sample of 
their work. a primer for the Xerox Lisp 
Machine. 

Clearly, any company in need of 
documentary services ought to look 
at a range of possibilities, from hiring 
an established firm like Stephanie 
Rosenbaum's Tec-Ed to doing it in 
house; and clearly which is best 
depends on a lot of factors. | can only 
say | was impressed with the sample 
Computer Possibilities sent. 


WINDING DOWN 

We had another Great Software Purge 
at Chaos Manor; anything sent before 
January 1986 was tossed in the gar- 
Баре with military honors. As usual | 
had mixed emotions: joy at seeing 
some free space on the shelves and 
considerable sadness that | couldn't 
get to everything. 1 know just how 
much work that stuff represents. 

For those who sent stuff | didn't get 
to, | can only suggest that you try 
again. There's a considerable element 
of luck, not to say whim, involved іп 
selecting what | review. Given the 
volume that comes in here, how could 
it be otherwise? 

The game of the month is Core 
Wars. This insidious shareware game 
(| got mine from ‘Terry Ward of Uni- 
Academic Computing in Cedar Falls, 
lowa) simulates a battle between com- 
puter programs for domination of the 
MARS computer. The version | have 
runs on the Macintosh: 1 gather there 
may be versions for other machines. 
but | haven't seen any. 

Tactics in Core Wars include worm 
programs that crawl into the other 
guy's code: imps and dwarves that do 
terrible things to the computer 
memory; and other stuff. You can 


ITEMS DISCUSSED 


FASTBACK .......... osea RT 
Fifth Generation Systems 

7942 Picardy Ave. Suite B-350 
Baton Rouge. LA 70809 


(504) 767-0075 


Los ANGELES ON A DISK ...,539.95 
Klynas Engineering 

PO. Box 1666 

Simi Valley. CA 93062 

1805] 583-1029 


MCI MAIL 

MCI International 
International Drive 
Rye Brook, NY 10573 
[8001 221-7902 

(914) 937-3444 


Contact company 


NEC РС-8201 .......starts at $499 
NEC Home Electronics (U.S.A) Inc. 
Personal Computer Division 

1401 Estes Ave. 

Elk Grove Village. IL 60007 

(800) 323-1728 

(312) 228-5900 


have one player or two. Core Wars is 
fascinating to watch and will teach you 
more about assembly language pro- 
gramming of an imaginary computer 
than you ever wanted to know. 

The book of the month is by Eliot 
A. Cohen, Citizens and Soldiers: The Dilem- 
mas of Military Service (Cornell Univer- 
sity Press, 1985). This is the best sum- 
mary and discussion of military policy 
and conscription that I’ve ever seen. 
Cohen may not settle the questions 
he raises. but he has assembled all 
the facts and arguments. 

The computer book of the month is 
by Edward Joyce, Modula-2: A Seafarer s 
Guide and Shipyard Manual (Addison- 
Wesley. 1986). Like most Addison- 
Wesley books, this one is extremely 
well done. It's easy to read, written in 
а lighthearted style that tells you what 
you need to know without being 
pedantic. It's well edited, and there 
are plenty of examples. The best in- 
troduction to Modula-2 that | know of. 

In addition to everything else I'm 


TRAVELING SIDEKICK 
till 9/1/86 ..... 
after 9/1/86 ............. 
Borland International 
4585 Scotts Valley Dr. 
Scotts Valley. CA 95066 
(408) 438-8400 


TRS-80 MODEL 100 . .starts at $599 
Tandy Corporation 

1800 One Tandy Center 

Fort Worth, TX 76102 

(817) 390-3011 


ULTIMATE ROM П...... ...$229.85 


BROTHER FB-100 Disk DRIVE 
WITH T&-DOS ,. 

Traveling Software Inc. 

11050 Fifth Ave. NE 

Seattle, WA 98125 

(8001 343-8080 

(206] 367-8090 


doing, l've continued to run a BIX 
conference on space policy; about the 
time you read this, well fill Larry 
Niven's house with another big face- 
to-face meeting of experts. astronauts. 
science fiction writers, hackers, engi- 
neers, lawyers. and financial wizards: 
and with any luck we'll have some 
recommendations for the U.S. space 
program. BIX has been very helpful 
in doing the preliminary spadework 
for the conference. As one participant 
Observed. an electronic conference's 
strengths are mirror images of its 
weaknesses, and we've yet to develop 
optimum ways to use it: but we're sure 
glad we have it. № 


Jerry Pournelle welcomes readers comments 
and opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, co BYTE. One 
Phoenix Mill Lane, Peterborough. NH 
03458. Please put your address on the let- 
ter as well as on the envelope. Due to the high 
volume of letters, Jerry cannot guarantee a per- 
sonal reply. 
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A COMPUTER 
PROGRAM _ 
THAT SPEAKS — 
YOUR LANGUAGE 


The Computer 
Chronicles, a half- 
hour weekly television 
series brings you news 
and information from 
Silicon Valley 
andaround the world. 
Correspondent 
Stewart Cheifet and 


ithe | | 
Computer ' 
chronicles 


Gary Kildall, creator of 
CP/M cover today’s 
headlines and the 
stories behind them. 


Find out what is, what 
was and what will be, 


к»: with the only 
sab т 69 Hg ууу різ“ teat? : 
HTT "нини. computer program 
"ШШШ ишинин Т ІТ you're ever going 


to need. The 

Computer 

Chronicles, 
every week on 
a public tele- 
vision station 


nedr уои. 
(Check local listings for 
time and channel.) 
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QUEE TTE EHE LEE UE RETE T C19 ТАИТИ 


Produced by KCSM, San Mateo, CA and WITF, Harrisburg, PA with funding from AFIPS and McGraw-Hil's BUTE magazine. 


344 BYTE = JULY 1986 


CLASSIC BYTE T-SHIRTS! 


#Т1 — 
COMPUTER S$ 
ENGINEERING 


| 


Five classic Byte covers — and boy, do they look 
great on this 34 sleeve "baseball shirt"! The vivid 
royal blue sleeves and neckline really complement 
the full-color design. And don't mistake this for a 
rubbery patch that cracks and peels off after a few 
washings. This is true four-color process: the per- 
manent inks are silk-screened into the fabric, 
resulting in a beautiful, full-color image that lasts! 

You'll also appreciate the shirt itself: a real 
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heavyweight made of 50% cotton, 50% polyester. 
You'll enjoy cotton comfort in a tough, sporty shirt 
that keeps its crisp, fresh look through many wash- 
ings — with almost no shrinking! The price for each 
Classic Byte T-Shirt is only $12.50 ($11.50 each for 
3 or more). Be sure to include shirt size: C-(child 
10-12), 5-(34-36), М-(38-40), L(42-44), XL-(46-48). 
Most orders shipped within a week. 


Piease send me the folowing shirt(s) al $12.50 each, 
f or $11.50 each for 3 or more. | have included $2 for 
shipping and handling ($5 overseas). 


С) | have enclosed check or money order. 
C] VISA 0 MasterCard (J Am. Express 


Mail this coupon to: 
Robert Tinney Graphics 


li Card #: 1864 North Pamela Dr. 1 

Ш jor] ¢ | : Exp. Date: Baton Rouge, Louisiana 

ТЕ ГР | | 70815 ff 

{ 1 Ship my shirt(s) to: i 
Name: " 

i (Business) 

i Address: 


| \ 
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PROGRAMMING TOOLS 


BY BRUCE WEBSTER 


Its now late March as | write 
this. and there isn't a whole 
lot new and exciting going on 
in the industry Atari has 
finally started shipping the 
104057. much to the relief of 
Atari dealers, who spent a 
long, dry month with nothing 
to sell. Prices on the Macintosh Plus have plummeted from 
an official list price of $2600 to a street price of $1900. 
Commodore is reputedly about to cut the list price of the 
Amiga ю $995 (from $1295] and to offer another $200 
off if you buy the 512K-byte upgrade and the monitor at 
the same time. Summer is typically a slow time for com- 
puter sales, so by the time you read this. additional price 
cuts may be in effect. 

Around here, things have been anything but slow. A ris- 
ing tide of software—mostly unsolicited—has been flood- 
ing the door. Much of it appears to be worthwhile and 
well done, and it's a bit frustrating to have to pick and 
choose which ones to look at and which ones to set aside 
for now. This month, I'm going to look at some program- 
ming tools, products to help you develop programs. 

A few comments before | get started. I'm impressed with 
the quality of the programming tools—compilers, editors, 
utilities, libraries, and so on—that have been released in 
the last year or so. The common wisdom a few years ago 
was that the majority of computer owners were not—and 
never would be—interested in programming. that just a 
few hackers and computer nerds actually wanted to write 
their own code. The phenomenal success of Borland's 
Turbo Pascal—selling half a million copies in a market 
previously estimated at 30.000 units—has spurred a 
renaissance of sorts, turning a small, sluggish. un- 
competitive segment of the software industry into a signifi- 
cant market, with prices going down and quality going up. 
Most welcome has been the disappearance of licensing 
fees, so that you no longer have to pay companies an an- 
nual or per-copy amount for programs developed using 
their products. The winners have been both the consumers 
as well as the companies willing to adjust to the new 
market conditions. The losers, of course, are those firms 
unwilling or unable to change their approach or to deliver 
а useful product at an acceptable price, 


PRODUCT OF THE MONTH: PERSONAL PASCAL 

| have groused much—probably too much—about how 
long it took for a native code Pascal compiler to appear 
for the Macintosh. Imagine, then, my pleasant surprise 


Products with a 
high degree of quality are 
being released 


when Optimized Systems 
Software released Personal 
Pascal for the Atari ST ma- 
chines early this year, only 
about six months after the 
ST hit dealers’ shelves. Even 
more pleasant is that it looks 
to be a well-done, complete. 
and reasonably priced package. Personal Pascal costs 
$69.95 and comes with a 200-page manual and a single 
34-inch disk (not copy-protected). 

Personal Pascal meets the ISO standard and—like all 
good Pascais~significantly extends it. Strings are imple- 
mented as in UCSD Pascal and Turbo Pascal, with most 
of the "standard" procedures and functions (except for 
Str and Valj. Many other common procedures and func- 
tions are also present. like SizeOf, IO. Result, Seek, and 
MemAvail. Language extensions include long (4-byte) in- 
tegers, hexadecimal constants. an OTHERWISE clause in 
CASE statements, and a LOOP statement, with an EXIT 
IF clause allowed anywhere in the loop. The last two are 
particularly useful in keeping a program's flow of control 
straightforward. 

The developer(s) of Personal Pascal (the manual just 
credits one “J. Lohse") obviously gave much thought to 
modular programming. The directive EXTERNAL lets you 
reference and call separately compiled Pascal and assem- 
bly language routines, while the directive C lets you call 
routines compiled using Digital Research's (Alcyon) C com- 
piler. Systems procedures and functions can be referenced 
using the GEMDOS, BIOS, and XBIOS (extended BIOS) 
directives. The manual doesn't make it clear how to use 
those directives, but it's easy once you understand it. You 
declare the procedure or function with its parameter list, 
just as you would an EXTERNAL procedure. Instead of 
using the directive EXTERNAL, however, you would use 
GEMDOS(X). where X is the corresponding GEMDOS 
function number. For example, to be able to call the GEM- 
DOS routine GetDate, you might declare the following: 


function GetDate : Long. Integer; 
GEMDOS($24); 


The BIOS and XBIOS directives work in an identical 
manner. 
TO use Personal Pascal. you run a program that provides 
a GEM user interface with three menus: desk accessories, 
(continued) 
Bruce Webster. a consulting editor for BYTE. is reached clo BYTE. 
PO. Box 1910, Orem, UT 84057, or on BIX as bwebster. 
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TOTALCONTROL 
with LMI FORTH” 


La 


For Programming Professionals: 


an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 
for microcomputers 


For Development: 
Interactive Forth-83 Interpreter/Compilers 


* 16-bit and 32-bit implementations 
Full screen editor and assembler 
Uses standard operating system files 
400 page manual written in plain English 
Options include software floating point, arithmetic 
coprocessor support, symbolic debugger, native code 
compilers, and graphics support 


For Applications: Forth-83 Metacompiler 


* Unique table-driven mutti-pass Forth compiler 
Complies compact ROMable or disk-based applications 
Excellent error handling 

Produces headerless code, compiles from intermediate 
states, and performs conditional compilation 
Cress-compiles to 8080, 2-80, 8086, 68000, 6502, 8051, 
8096, 1802, and 6303 

No license fee or royalty for compiled applications 


For Speed: CForth Application Compiler 


е Transtates "high-level" Forth into In-line, optimized 
machine code 
е Can generate ROMable code 


Support Services for registered users: 


* Technical Assistance Hotline 
« Periodic newsletters and low-cost updates 
* Bulletin Board System 


Call or write for detailed product information 
and prices. Consulting and Educational Services 
available by special arrangement. 
[ff] S Laboratory Microsystems incorporated 
/ Pos! Oftice Box 10430, Marina del Rey, CA 90295 
@ Phone credit card orders to: (213) 306-7412 


Overseas Distributors. 

Germany: Forth-Systeme Angalika Ғівасһ, Titises-Neustadt, 7651-1685 
UK: System Science Ltd., London, 01-248 0982 

France: Micro-Sigma S.A.R.L., Paris, (1) 42.65.95.16 

Japan: Southern Pacilic Lid., Yokohama, 045-314-9514 

Austrailia: Wave-onic Associates, Wilson, W.A.. |00) 451-2646 
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file (edit. compile link. run program. quit), and options 
(for compiling and linking). The options items let you pre- 
define libraries to be linked in and set certain compiler 
options (range checking, stack checking. etc.) without hav- 
ing to use compiler directives (like {ФА – }) within your 
program. 

The editor is a basic screen-oriented editor, using a 
WordStar-like command interface (as does Turbo Pascal) 
and ignoring the mouse and menus. The editor works well 
but has one major lack: no block marking for moving and 
copying text or writing text to a file. Instead, you must 
delete text to get it into a copy buffer, which you can then 
write to disk or write back into your text at some other 
point. The danger with this approach (as users of the old 
UCSD p-System editor can tel! you) is that a wrong move— 
like a deletion when you get to where you want to insert 
the text—will clear your copy buffer. losing forever the text 
you were holding there. The block-marking approach of 
WordStar works a lot better; | hope OSS will consider im- 
proving the editor in future releases. 

After editing your text, you can hit the F9 function key 
to save your file to disk and automatically start the com- 
piler. The compiler itself is not blindingly fast, though that 
may be due more to the ST disk drives than the compiler 
itself. (А quick aside: The ST disk drives are depressingly 
slow. In just about every test I've run—format, file copy, 
disk copy, program load, and file reads and writes from 
within a program—the ST has been slower than the Mac 
or the Amiga. А good hard disk should improve things 
greatly.) If an error is encountered, you have the option 
to abort, to continue compilation, or to return to the 
editor. If you choose the last option, your file is loaded 
in. the cursor is placed where the error occurred. and an 
error message is printed at the top of the screen. If the 
compilation succeeds, the linker is run to build an ex- 
ecutable program file. You can then run the program using 
the run program item in the file menu. 

The biggest problem that ST programmers have had is 
the lack of adequate GEM documentation. About the only 
way to get it has been to pay $300 for the developer's 
package, which includes Digital Research's C and the GEM 
documents (written for the IBM PC). Having done that, the 
programmers then have to figure out how to use the GEM 
routines, something said documents don't always do a 
great job of explaining. To remove these problems for their 
customers, the folks at OSS have performed a wonderful 
service: They have written their own GEM/Pascal library 
to (in their words] "make working with GEM as painless 
as possible" Instead of just giving access to all the GEM 
routines (which you can have anyway, using the C direc- 
tiveJ, they have provided a selection of regular GEM 
routines along with "higher-level" routines that take some 
of the tedium and confusion out of using GEM. Then they 
do a good job of documenting every routine in the library. 
with examples and an explanation of how each is used. 
Frankly, | find their explanation of how the GEM routines 
are used easier to understand than the GEM manuals 
themselves. 

tcontinued) 


The best 
price:*99 


THE BEST HARDWARE: 
LOGITECH has been the leading OEM 
mouse company for years, quietly providing 
mice to companies like AT&T, DEC, and H-P. 
We've designed LOGIMOUSE С? just for the 
retail marketplace. And poured all our years of 
hardware engineering 


LOGIPAINT SET 
With Base Package $149 
With Plus Package $169 
LOGIMOUSE C7 plus PC Paintbrush 3.0 is the 
most advanced paint set available for the PC. 
Use LOGIPAINT to ene a logo, paint, or draw 


Sa} : 1 ча — 2 B m a picture of a product 
into it. You simply can't "m ai | к / / “ (7 you're developing. You 
find a better mouse. | I mii \ / | | | won't believe its power 
B [ВМ i а " “ / q ч 1 | | | v | EN i | | т, | with either free hand 

compatible ug тыа ан -— — ы =й : 

sry Жей рой drawing or graphics. 
№ NO pad, NO external @ HIGH (200 арі) resolution қ 

. . To place a credit card order Call toll-free 

power supply M Tactile feedback switches call our special toll-free number: in California: 
THE BEST SOFTWARE: 800-231-7717 . 800-552-8885 
LOGIMOUSE is now available with all new software that sets ооо ооо ва ооо сос оо ооо осо ор осо соо ооо ооо о 


new performance standards for the mouse: 


"aono 


: YES! p! want Americas next favorite mouse! 


Please send me: . 

LOGIMOUSE Base Package $99 = GLOGIMOUSE Base Package $99 мамы * 
E LOGIMOUSE Driver Version 3.0: Faster and smaller. Makes LILOGIMOUSE Plus Package 95119 shipping & handing Ө 
LOGIMOUSE compatible with all Microsoft applications. Ё О Plus Package Software 829 арыса 9 
————————————————— № Ч Ваѕе LOGIPAINT SET $149 MONEY BACK $ 
LOGIMOUSE Plus Package $119  * O Plus LOGIPAINT SET $169 GUARANTEE % 
Ш LOGIMENU — Programmable Pop-Up Menu System: > D VISA [1 MASTERCARD O CHECK ENCLOSED E 
Customizable for all your favorite keyboard-based applica- , ә 
tions. Fully compatible with Microsoft Menu, only better. | Card Number piration Date 9 

B CLICK: A new concept in mouse software! It resides in ! SIGNATURE ` 
memory, detects which application you are running and sets - И 
the mouse to your predefined setting. You define macros for s NAME Ф 
the mouse buttons, set the mouse baud rate and protocol, : — = 
define the pop-up menus to be used by LOGIMENU,. Just ® и - 
add CLICK to your autoexec file and LOGIMOUSE will * CITY. STATE е 
be ready to go with each of your favorite applications. " " 
So you can get down to work. e ZIP. PHONE è 
ill POINT-AND-CLICK SHELL for Lotus 1-2-3: No more ч DEALER INQUIRIES WELCOME " 
jerky cursor movement, no more delays, no more : : 
beeping. To select a cell, execute a command, scroll En а : 
your spreadsheet, or call up context sensitive pop-up е NF е 
menus, just point with the mouse and click! . LOGITECH. Inc e 

B POINT EDITOR — Mouse Based Program Editor: - f. ` 
If you think a mouse was not meant for editing, - 805 — ка мые 7 e > ман USA ` 
POINT will change your mind. ^ elephone: (415) е 

рі зесбізбегеевгегееееегееееввесгетстеевевтевтввевввеав 


LOOIMOQUSE is a registered trademark of LOGITECH. Inc. Lotus and 1-2-2 are trademarks of Lotus Development Corp. Micrmoft is a trademark of Micrasolt Corp. 
Paimbrush is в гест) trademark of £508 Corp. 
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STATISTICAL 
PACKAGES 


Complete, high-performance 
data-analysis software from: 


FN StatSoft ` 


Unbeatable power and flexibility for 
unbeatable prices! 


1. STATS-2™ (release 2.1): A complete, 
superfast statistical package. Can also 
be used as a statistical supplement for 
Lotus 1-2-3™ and other spreadsheet 
programs. Runs оп IBM'" and compat- 
ibles, 256k, 2dd, 8087 support . . $149 


2. STATFAST-2'" (release 2.1): The 
most powerful statistical package 
developed for the Macintosh™ 
128k/512k/Plus, 1dd................ $119 


3. APP-STAT™: A complete statistical 
package for the Apple 1% family of 
computers, 1ай0.................... 


4. PSYCHOSTAT-3™: A complete sta- 
tistical package, available for Kaypro™ 


and all CP/M™ computers, 1dd ....... $99 
АН of these statistical packages are user friendly and super- 
easy to use, They include the full range of basic statistical 
analyses (descriptive statistics, t-tests, correlations, cross- 
tabulations, nonparametric statistics, and much more} and 
advanced multivariate statistics (comprehensive multiple 
regression with forecasting, general multifactor ANOVA/AN- 
COVA up to 5 factors including a covariate, repeated mea- 
sures, contrasts, unbalanced designs, and more}. All pack- 
ages can handle data files of unlimited size, include Пәх- 
ible Data Editors with complex transformations and com- 
plete data-base management functions, and can access 
data files from spreadsheets, data-bases, and mainframes. 


Ask for our statistical packages for other computers. 


TO ORDER: Send check, credit card number, w money odar 
(plus $5 shipping and handling! to: 


Un StatSoft" 


2832 EAST 10TH STREET, SUITE 4, TULSA. OK ый 
(918) 583-4148 e 


VISA" 
=== 
То order by phona (Visa. MasterCard. C.O.D. orders accepted) ог talk to 
our technical stafl ior more information, сан (918) 583-4149. 


— "ing Юре STATS-2 BTATFABT APP.-STAT PSYCHOGTAT-4 LOTUS 1-2-3 (Bid 
osh АСОИ Kaypro and СРУ ace trppamarks of especie compas 
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Technical support is provided in two ways. First. each 
copy of Personal Pascal has a unique ID number printed 
on both your registration card (which you should send in) 
and on a label that you can stick inside your manual. When 
you call with questions, you'll be asked for that number, 
It's an understandable approach to limiting technical sup- 
port to legal owners of Personal Pascal. The second source 
of help is via OSS's bulletin board (available to registered 
users), which has sample programs. technical notes, and 
discussions about various problems and issues. 

What complaints do | have about the product? Well, the 
manual {5 sparse in places, is not always well written, and 
needs an index. The editor could use some improvement, 
especially in cut-and-paste techniques. However, | prefer 
it over any language I've used on the ST to date, and | 
recommend it for anyone interested in programming on 
the ST. since it provides what is probably the most painless 
introduction to GEM I've run across. 


PASCAL EXTENDER 

| praised Personal Pascal for its efforts to make GEM man- 
ageable. Pascal Extender, from Invention Software Cor- 
poration, makes writing applications for the Macintosh 
easier. The Macintosh Toolbox routines, though more com- 
plete and better implemented than GEM. can still be over- 
whelming for someone programming the Mac for the first 
time. Or the second. Or the third. Or. . . well, you get the 
idea. One version supports MacPascal; another is for use 
with TML Pascal. It costs $69.95 (seems to be a popular 
price) and comes with a 180-page manual and a single 
3%-inch disk (not copy-protected). There are no licensing 
fees—though the agreement requires any software created 
using Pascal Extender for resale have a "Created Using 
Pascal Extender" statement in the manual. 

The goal of Pascal Extender is to provide you with pre- 
declared routines and data types that make the Toolbox 
routines easier to use. This is done with a unit (for Mac- 
Pascal) or an include file (for TML Pascal). Pascal Extender 
helps you in seven areas: event handling, menus, windows, 
controls, scroll bars, text editing. and dialog and alert 
boxes. For each area, you have a set of routines to help 
you create, use, and dispose of the appropriate items. For 
example, the following two routines for handling menus 
are among those provided in both MacPascal and TML 
Pascal: 


e BuildMenu(Num.Title,Items): This function lets you add 
a menu to the menu bar. specifying the menu number, 
the title (for the bar), and the items in the menu itself 
(separated by semicolons), 
e StdMenus(aMenu.fMenu.eMenu): This procedure 
creates and adds to the menu bar three “standard” menus: 
the Apple menu. with desk accessories and an “About 
xxx" item: the file menu, with items like “New” “Open.” 
"Save" "Save as" and "Quit"; and the edit menu, with 
"Undo; "Cut" "Copy" "Paste" and so on. 


А number of other routines—SetMenultem. GetMenu- 
item, MarkMenultem, Disableltem, Enableltern, Hilite- 
(continued) 
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Accuracy. Speed. Reliability. Support. PSpice. 


Since its introduction just over two years ago, 
MicroSim's PSpice has become the most popular 
commercial SPICE program in the world. 


With over 20 years of combined real world 
experience in CAD, MicroSim offers an analog 
circuit simulator based on Berkeley version 2G.6 
that has set the standard for IBM PC based 
machines. 


PSpice allows you to simulate up to 140 tran- 
sistor circuits (and up to 10,000 nodes). 
With PSpice you will be able to design 

in minutes complicated circuits that 

used to take hours, without doing 

costly breadboarding, all with the 
convenience of using your own PC. 


Special features of PSpice include 
improved convergence properties; 


a GaAs MESFET model; a device library which 
includes bipolar transistors, power MOSFETs, 
opamps, diodes and comparators. Complete 
telephone and mail-in support is included. 


We also offer an innovative graphics post pro- 
cessor called Probe that transforms your CRT into 
a "software oscilloscope’’. (The graph above was 
generated using Probe.) 


The most recent enhancement to PSpice is our 

Parts Option. It calculates a device's model 

parameters starting with data sheet specs. 

Interactive graphical feedback insures 

that the device has been correctly 
characterized. 


If you are interested in doing your 
circuit simulations in a more timely 


MicroSim Corporation 


manner and at a fraction of the 
cost, please give us a call today! 


23175 La Cadena Drive * Laguna Hills, CA 92653 
(714) 770-3022 ® (800) 826-8603 ® Telex: 265154 SPICE UR 
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HOW TO BUILD AN 
ХТ compatible 


for under $1000! (2/12 


I HIS IS ГН 
ANS қ ONFIDE NTL AL. 
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MANUFACTURERS Н, MAJOR COMPUTER 
WANT You TO} HAVE! 


DON'T 


“АП contained in в low-priced. fully itlustraed 120 page manual. 


That's right. With nothing more than 3 screwdriver and two hours of 
r time—-and this book —you can assemble your own PC-XT compatible 

ог under $1000.00 

* Where to find components and how to order them for the best price. 

* Complete, step-by-step FULLY ILLUSTRATED assembly instructions 
requiring no technical knowledge whalsoever. 

* This book provides absolutely everything you necd to know to order 
components for and build your own XT containing: 640K, 2 floppy 
drives, keyboard, case & power, monachrame monitor & beard. 


ACT NOW WHILE THE SUPPLY LASTS. DON'T PAY THREE 
TIMES WHAT YOU HAVE TO FOR AN XT. BUY THIS 
BOOK AND BUILD YOUR OWN FOR UNDER $1000. 


THIS BOOK IS PRIVATELY PUBLISHED IN A LIMITED 
EDITION AND IS AVAILABLE ONLY THROUGH 

THIS ADVERTISEMENT! 

Your [ully-illustraved book, "How To Build an AT for under $1000" will 
be rushed то you within three weeks, 


Send your check or money order for $26.00 plus $3.99 for postage and 
жила (total 4620, 99) io: P — 


ADCOM, INC,, 32 East 31 Street New York, NY 10016 
MONEY BACK GUARANTEE: If not fully satisfied, return your book within 


two weeks for a full refund. 
*New Vork state residents add 8% sales tax. 


CUSTOMIZE 


YOUH KEYBOARD 


TOUCHDOWN" EXPANDERS TOUCHDOWN™ KEYTOPS 
= е Eliminate Confusion 


е Reduce Training Time 
е Increase Productivity 
Need Custom Keytops? 


ңоожоп Call us today! 602-634-7515 


P. O. Box 201, Le > Canes, AZ 86325 
a- шш eee шш шшш ша 


ux юш иш = 
KEY EXPANDERS fci t expanders enlarge small, critical 


(Return, Shifl, Backspace, etc.) on the [BM 
— FULL KIT $21.95 PC ard look-alikes to full-size, AT-style keys. Full Е 


— —MINI KIT $10.95 kil has 12 separate expanders. Mini-Kil: Enter/Ret, i 
С) Black C} Gey both shifts, backspace. All kits support LED where 
needed. Must specify keyboard. 


KEYTOPS—kits to support most software, including: { 
$21.95 


_ PC to 5251 $21.35 —— — DisplayWrite 3 

___РС їо 5520 $29.95 —— WordPerfect 4.1 $29.95 
Language conversions available! D Send me FREE INFORMATION [| 
Spatity Keyboard Make/Model: į 
"^" = 


OVSA Пысы 
Visa or МС orders: 602-634-7515 Same Day Shipment * U.S. Postage Paid В 
E шш шш БЕН БН БЕН БН БЕН БЕН БЕН БЕН Y T 
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Menu, GetMenu, GetMenuBar, and DisposeMenu—allow 
MacPascal to have direct access to these Toolbox routines 
(or equivalents); for TML Pascal. all are supported either 
by the Extender or by the TML libraries themselves. 

Listing | shows a short demo program written using TML 
Pascal and Pascal Extender. This program brings up three 
“standard” menus—Apple, file, and edit—as well as a 
custom menu. It also brings up a window with scroll bars, 
а "go away" box, and a grow box. I've written a few 
dummy menu-handling procedures as well to show you 
how you might expand the program to actually do some- 
thing. Figure 1 shows this program in action. with a few 
desk accessories up and running and one of the menus 
pulled down. 

Pascal Extender is most useful for MacPascal, since it 
provides many standard Toolbox calls that aren't available 
in MacPasca! (but are in TML Pascal). If you're already 
comfortable programming in TML Pascal, you might not 
want or need Pascal Extender— but I still find it useful. You 
will have to decide whether it's worth $70 or not. And if 
you're using both MacPascal (for writing and debugging 
small routines) and TML Pascal (for producing final code). 
its worth having for both compilers to help make your 
code as identical as possible. And for those of you who 
prefer С. Invention Software advertises two "C Extender" 
packages. one for Megamax C and one for Aztec C. 


LATTICE SCREEN EDITOR 

The Lattice Screen Editor for the Amiga has made my work 
on that machine easier. LSE, while not the best program 
editor Гуе used, beats the ED and EDIT programs that 
come with the Amiga. LSE is a straightforward, relatively 
complete, screen-oriented editor. It does not use menus 
or the mouse but is strictly keyboard-driven. It sets aside 
a few lines at the bottom for command options and 
menus. There are two layers of commands: those that ex- 
есше directly, like Control-O to abandon the file, and those 
that bring up a second. single-letter. menu. like Control-C 
for the Close File menu. This interface is easy to use and 
easy to learn. 

LSE also has two types of help. First, a number of the 
function keys bring up quick summaries of your basic com- 
mands. These do help but are sometimes hard to decipher 
due to their terse nature. The Help key on the Amiga will 
summon a text file with more detailed instructions on how 
to use LSE. Unfortunately, the Help key is right below the 
Backspace key and next to the Return key, so | usually hit 
it accidentally a few times per editing session, causing a 
delay while LSE brings up the help window and another 
delay while I close it to go back to editing. Poor keyboard 
layout on Commodore's part. 

One nice feature is the ability to have two files open 
and being edited at the same time. When you do this, LSE 
sets up two windows, one above the other. each taking 
up about half the screen. You can switch back and forth 
between the two with a single command (Control-X) and 
make either one take up the full screen (Control-D). This 
feature is great for referencing a definition file while editing 

(continued) 


DR. JACK PURDUM 


Get the proven product from the man 
who wrote the books on "C". 


C Programming Guide 

niei i the 181 edition, Jerry Pournelle (BYTE 

Magazine) said: “I recommend this book...Read it 
before trying to tackle Kernighan and 
Ritchie." The second edition ex- 
pands this bes! seller and walks 
you through the C language in an 
easy-to-understand manner. 
Many of the error messages in- 
clude references to this book 
making it a perfect com- 
= panion to Eco-C88 for those 

* just starting oul with C. 
$20 


С Self-Study Guide 
(Purdum, Que Corp.) Designed for 
those learning C on their own. The 
book is filled with questions-answers 
designed to illustrate many of the 
tips, traps, and techniques of the 
C language. Although written to 
complement the Guide, it may 
be used with any introductory 
text on C. 

$17 


5% 


"де 
e. 


i ные 
(Purdum, Leslie, Stegemoller, Que 
Corp.) This best seller is pum 
mediale text designed to! you 
how to wrile library functions in a 
generalized fashion. The book 
га many advanced C topics 
and contains many useful ad- 
ditions lo your library including 


a 


$22 


CED Program Editor 
CED now supports omine function help. М you've 
forgotten how to use a standard library function, just 
type in the name of the function and CED gives you 
a brief summary, including function arguments. CED 
is a full screen editor with auto-flagging of source code 
errors, multiple windows, macros, and is fully con- 
figurable to suit your needs, You can edit, compile, 
link, and execute DOS commands from within the 
edilor. Perfect for use with Eco-C88. For [BM PC, АТ 
and look-alikes. 


C Source for Standard Library 
Contains all of the source code for the library lunc- 
lions thal are distributed with Eco-C88, excluding the 
transcendentals and functions written in assembler, 
$10 ($20 И not with order) 
s Library 
Contains all the source code for the standard library, 
including transcendental and assembler functions. 
Available with compiler purchase only. 
$25 1550 if not with order) 


Ecosoft Inc. 
6413 М. College Ave. 
Indianapolis, IN 46220 


Inquiry 128 


a complete ISAM file handler, 


$29.95 


NOTHING IN 
THIS PRICE 
RANGE EVEN 
COMES CLOSE. 


"Ecosofts Eco-C is going to turn some 


major heads." 


| "Eco-C is the first compiler reviewed that 


has clearly begun implementing lhe 
coming ANSI standard. Eco-C supports 
prototyping.” 

"Ecol performed well on all the bench- 
marks, generating code (hat was quite 
comparable to that of compilers 10 limes 


| as costly.” 


from: 
Christopher Skelly 


Computer Language, 
Feb., 1986 


"The driver program is another strength: 
il compiles and links a list of files and 
provides a simple MAKE capability." 
"This compiler does handle syntax errors 
much belter than average—no ava 
lanche of spurious ‘i ga here,” 


“Eco-CA8 is a high-quality package... 
comparable lo systems costing much more." 
*Eco-CB8 is one of the fastest...” 

"В is convenient to use, works well, and 


быелдан C cod iler. Supports 
C features, data types КЕ bit fields), 
and operators. 


New Language Enhancements. You 
also get prototyping, enum and void 
data types, phus structure passing and 
assignment. 


Tiered Error Checking. All synlax er- 
rors are automatically flagged, but you 
can select the level of "link-hke" seman- 
lic error checking you want. 

Complete Standard Library. Over 200 
functions, many of which are System V 
compatible lor grealer source code 
portability. 


Sereen and Memory Functions. Now 
you can wrile programs Ihat use color, 
cursor addressing, even ones thal lel you 
design your own graphics functions. You 
also get memfiles™ that allow you to ac- 
cess memory outside the normal data 
segment as a file. 


all 


THE FIRST PROFESSIONAL | 
'CCOMPILER FOR UND 


8087 and 60287 Support. ЇЇ you have 
one of these math chips, your programs 
will take immediate advantage of it. If 
you don't have one, the code automat- 
ically switches to software lloating point. 


Full Screen Editor. The CED editor is а 
full screen editor with multiple windows, 
macro commands, on-line function help, 


| plus a full sel of editing commands. (Re- 


quires a true [BM PC compatible.) You 
can edil, compile, ink, and execute pro- 
grams (тот the editor which greatly 
reduces development lime. 

Includes a cc and mini-make™. The 
UNIX-like cc makes compiling pro- 


grams а snap. You can run cc from 
within the CED editor. 


ASM or OBJ Outpat. You can select 
assembler or relocatable output irom the 


| compiler. Both are MASM compatible 


and ready for use with the MSDOS 
linker to produce EXE files. 


үн Tm ін» 


TW os 


‚>. Жыт-і es a _ 


| produces acceptably compact and fast — Bi О C Compiler $95. 
programs." J| C CProgramming Guide $20.00 
e oc Guide $17.00 
Dr. David Car остер г аат 
Byte, Jan., 1986 Programmer's Library 
| пай O CED Program Editor $29.95 
Minimum System Requirements: 


о" 1.900. 052 0472 


7 ORDER FORM CLIP & MAIL TO: Ecosol Inc., 6413 N. College Ave., Indianapolis, IN 46220 


Ro C Source for Standard Library $10.00 ($20.00 if not with order) 


To use Eco-CB8 Release 3.0, you must № [] Developer's Library $25.00 (850.00 if not with order) 

}. An IBM PC, XT, or AT-compatible SHIPPING $4.00 
computer with monitor. 

2. 256K or more memory. | TOTAL (IND. RES. ADD 5% TAX) 

A Two 360К disk drives, or a hard disk. 

4. РС or MSDOS 2.1 or later to include — Bj PAYMENT: О VISA ü MC [] AE О CHECK 
the MSDOS linker. CARD * EXPIR. DATE 

Его-СВВ. mini-make. memíiles and CED k 

are trademarks 01 Есазой Inc. i NAME 

IBM ls a trad k of Int tional 

^ -—»G hae 

UNIX is а Irademark ol Bell Labs. 1 CITY STATE 


MSDOS and MASM ме irademarks of | 
Microsaft. 


=ECOSOFT 


EARTH 
LOMAS 
TELETEK 
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COMPETITIVE EDGE 


631 Б. MAIN ST. - PLYMOUTH, MI 48170 = (313) 451-0685 


FEATURING $-100 COMPONENTS FROM: 
COM PU PRO? RAM 224% $446 CPU 285** $671 


DISK 1А $446 MORIVE-H* $371 


TURBOMASTER 256K W/HOC $695 
TURBOSLAVE-1 8МН2 128K $395 


THUNDER 185 5895 256K STATIC $412 
COLOR MAGIC $476 NYDISK 512K $371 


SYSTEMASTER?*II BMHZ 128K. $795 
SBC-1 &6MHZ 128K $350 HDC $375 


ALSO FEATURING OUR AT COMPATIBLE: 


VELOCITY 286 


10 MHZ OPERATION 

1024 K ON 
MOTHERBOARD - 20MB 
FAST HARD DISK НІ RES. 
MONOCARD STANDAARD • 
1.2МВ FLOPPY DRIVE 
WITH DOS 3.1 $3095 


MONITOR EXTRA OPTIONS: 
UP TO 16 MEGABYTES OF MEMORY + 
ENHANCED GRAPHIC ADAPTERS + 
HARD DISK SUPPORT ТО 24DMB SCO 
XENIX^ SYSTEM FIVE + AUTOCAD 
READY SYSTEMS - 527879 
TERMINAL EMULATION 


ALSO 
CE 20MB XT W/512K 


АЁ, кис 
a 


New Quark /PC 55, 


par- Base model 5.75" x 8" 


EE BE 


A Only $ 49 5. 


Quontity discounts available 


e IBM PC? compatible single board 
computer mounts to 51/4” drive 

e Includes Floppy Disk & Color Graphics 
CRT Controllers plus more 


Also includes: оса! HOS « Boots PODOS” 24 • Printer 
Port « 2 Serial Ports » 254K RAM е Clock Speed al 4.77 MHz • 
Alphanumerics and Graphics Modes Юг Cotor Video 
Controller • Sjondard ІВМ? Keyboard Рой. 


Opti ions include: 512k RAM « Piggyback I Ю channel 
Expansion Board • ХТ - Compatlbie Hard Disk SCSI 
Interface • Real Time Clock with battery-pack-up е Clock 
speed of 9.5 MHz (Twice as fasi as a PC) 

The Megatel QuarkPC is for OEM and end user 
applications thot г а PC compatibility in a compaci 
single board computer. The euorkPC BIOS will run most 
IBM PC* software including Flight Simulator and ЕР ‚То 
meet your specifications a set of options let 
memory, speed and an XT-compalible hard disk Т РИМИ 
Not only does it quickly mount to a 5%" drive if also comes 
ae ш disk and CRT color graphics controllers — all for 
ju 
To onder or enquire call us loday Dealer enquiries welcome Megaiel Camputer 
Technologies (446) 745-7214 150 Turbine Drive Weston, Ontario. MPL 252 
Telex: 05-27453 05, Address: 1051 Clinton S$., Buffalo, МУ. 14205 Distributors. NCS 
Electronics Vorese, Italy * 55 Electronics Nordlingen, Germany » Perdix 
Microtronics Biggin Hill, LX. + Microcomputing Ghent, Belgium е Asp 
Microcomputers Melbouine, Ausiralio. 


Quart пазар амнеп Heman at anak MAG CO UD ЖАЛЫ PC: amd РСЇҤЖ one ipie nd 
кайеткнш of мне пинг Burton aa iiec Pines Corm. Lotus 11 О raga rend Gomorrah of Lou 
Dereon Corp MSOC d з канде Doorman гі Ides пор Самар 


m — megatel 
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ACCORDING TO WEBSTER 


Listing |: A short demo program written using TML 
Pascal and Pascal Extender. 


progrom ExtTest; 


ManTypee. [ров 
Qui ckDrow. [pas 
OSintt. ipar 

Тоо їп? [pas 
MacPr int. ipaa 
PockTIntf, ipae 
Extender. ipos 


conet 
AM 


FM 
EM 
HM 
T 
F 


App tL аМапи 


криє 


ÉventRecord: 
: EvaentStutf; 
Вода Cross, 
Plus, Watch $ Cursar; 
MenuL Ist : array[AM..NM] of MenuHandie: 
MainRec : WindowRecor d; 
MainPtr $ WindowPtr ; 


procedura Initiallze; 
{ purpose: set program up | 


: Rect: 


XTandiIn!t; 
e :- False; 

FetchCursora(iBeaa, Croas Plus, Watch) 

wa "MenuL it [FM] "donut et ЕМ): 

MenuL i «t 

Bui LdMenu(MyMenu, 'Optione', Бо This;Do That:Do Nothing*); 

SetMenulten(MenuL ist[AM], 1, "About This Progroa'); 

SetRect(theRect,5,40,508 ,338); 

MainPtr ге 

CrecteIndow(MoinRsc,theRact , ‘Thie Pregrom" , B, Y, T, T, T, T): 
and; | of proc Initiotize } 


procedure CleanUp: 
Две: claon progrom ир } 


bagi 
gi 1 IWindow(MaolnPtr) 
end; { of proc CleanUp | 


procedure Show]nfo; 

begin 

Е here's where you'd put о box with 
Info about your program 

and; | of proc Show!Info | 


4, аи DoFileMenu(Item : Integer); 
egin 
| here's where you'd hondla all the fila optiona | 
tf Item = 12 
then Done :» True 
end; | of proc DoFlleMonu | 


procedure Оса tManu(Ttem : Integer); 

begin 

f here's where you'd hondla the edit options | 
end; [ of proc DcEdi tMenu | 


racadura DokyMenu(1tem : Integer); 
agla 
cose ltem of 
1: do this ‘ 
£ : § do thot |; 
3 : d do nothing. | 
end 
end; | o! proc HondleMyMenu | 


procedure HondieMenu(WH : EventStuf[); 


vor 
Wal. Indx, Нем 
begin 
Wol :a =f; Ind» :в АМ: 
Item :» TH, Трева: 
while (lndx <= NM) ond (MVol = -1) do 
Н WH.MenuH © ManuList[Indx] 


: Integer: 


| A М“ № қ 


KEY TRONIC. .. THE INDUSTRY 5 STANDARD 
L NA 


r” , 


ay Tronic developed the Professional Series 
KB 5151 Keyboard so that IBM* PC/XT* or AT* 
users can increase word processing and 
spreadsheet accuracy. Today, it's the Industry 
Standard! 

The KB 5151 is designed to work with both 
the old and new models of the IBM* PC/XT* 
and АТ“. 

There are a lot of reasons why the Key Tronic 
KB 5151 is so popular. For productivity, the 
keyboard features separate numeric pad and 
cursor keys, as well as the top row function 
keys and familiar typewriter layout. 


"We input a fot of numbers and the 
Key Tronic KB 5151 keyboard saves keystrokes 
and time. І keep the Мит? Lock down all the 
time... . the numeric pad is like a calculator — 
it's that much faster.” 

—Lad Summer 


Sr. Exp. Analyst, Guardian Life Insurance Co. 
ы ” New York, NY 


See us at PC Expo 
July 9-11, 1986 
New York City 
Booth #2718 


*IBM, XT, and AT are registered trademarks of ВМ Corporation, 


“The KB 5151 saves a ton of ti e wouldn't 
have a PC withóut one. We have буо and 


expect to get others." 
— fohn Shurtleff 


Controller, Reinders Brothers к. 
Elm Grove, ИЛ 


For service, worldwide Key Tronic customer 
support is available when you need it. 


"'| received very prompt response from the 
Key Tronic service department. My problem 
with the 5151 keyboard was taken care of very 
quickly with а seven day turnaround, and | 
couldn't be happier.“ 

—Diane Ward, Secretary 
M-A-Com 
Burlington, MA 


“С feel the Key Iron foun ты 
key tronic. 


The ey onsive Input Company ты 


Р.О. Box 14687 * Spokane, WA 99214 * USA g 


(309) 927-5515 TWX 510 773-18 


allable for ATE 5300 4m SC б 


N And for quality, fou can’ 
Tronic. The КВ-515145 designed 
five times longer than-most other Keyboards. 


A on | 


"] haven't had any blems with it, 
certainly. This is a good, solid keyboard. I plan 
to convert my clients to use this keyboard." 

—E. Е. Hafemeister, Owner 
MTS Consulting 
Park Ridge, М) 


Buying a KB 5151 is the best way to upgrade 
your system to the “Industry Standard.” See 
your local dealer today, or cal] 1-800-262-6006 
for more information. (7a.m.-3p.m. Pacific 
Time). In Washington State call (509) 927-5515 


X 
9,94% 


{азир to ж 


"AT&T is а registered trademask of AT&T Corporation. 
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ACCORDING TO WEBSTER 


then MVol ә Indx 
eles Indx := Indx + 1; 
case МУзі of 
AM : $f Item » 1 
then Showinta: 
FM : DeFilaeManu( item): 
EM : De£dli theno( Item); 
MM : DoMyMenu(1tem) 


end 
end; j of proc HondlaMenu { 


bagin | main body of progrom ExtTest | 
Initialize; 
repeat 
repeot 
Systentosk; 
MaintoinCursor(Arrow, iBeam Cross} 
until GetNextEvent (Ever yEvent, thaEvant); 
Нала! eEvent (theEven tH) 
Hondi eMenu( FH) 
until Done; 
ClegnUp 
and. | ef progrom ExtTest | 


the source file or copying text from one file to another. 

If you're using the Lattice C compiler on the Amiga, and 
you save the error messages out to a file (using the -e op- 
tion). you can then invoke a special error mode with LSE. 
[n that case, it goes to the line where each error occurred, 
shows you the corresponding error message. and gives 
you a chance to correct it. It works nicely, if not always 
perfectly, and it does make program correction a lot easier. 


ile Edit Options 


LSE also has a macro facility, allowing you to load in 
up to 10 keyboard macros, which can then be summoned 
by typing the function key F10. It works by saving your 
keystrokes into a file, then playing them back upon 
request. 

1 do have some complaints with LSE, though they tend 
to be minor. The manual is a bit sparse in some places. 
and it's not always easy to find what you want. As for the 
editor itself. an auto-indent mode would be nice for writing 
in Pascal or C. You can go to the Set Mode command 
(Control-M) and adjust the tabs, but having to hit multi- 
ple tabs for each new line can get tedious (though not 
as tedious as having to move over space by space). Also, 
| disagree with their implementation of the Quit (aban- 
don changes) command. If you have two files open and 
hit the direct Quit command (Control-Q), LSE will close 
and abandon both files, not just the one you're working 
in at the moment. True, it does ask “ABANDON ALL 
CHANGES?" but it asks only once and then abandons 
both. Given the potentially catastrophic effects of aban- 
doning all your changes to a file, it should either aban- 
don just the active window or should ask for verification 
twice. once for each window. 

LSE is a good. if not outstanding, program editor. You 
might want to test it out to see if you consider it enough 

(continued) 
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Figure 1: The program in listing | up and running. with a few desk accessories running and one of the menus pulled down. 
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Attention 


Microsoft Word Users 


If you are a Microsoft Word user, using a dot matrix or 
laser printer you now can print your letters, reports and 
presentation materials in near typese! quality with Fancy Word 

You simply use Microsoft Word like you always have 
including the paragraph and character formal commands The 
difference 1s superior quality and font variety! In (асі, (he copy 
and sample page in this ad were printed on an Epson FARU 
printer using FancyWord. 

Standard FancyWord font styles include Roman, Sans зегі 
Bold, italic, Уст, Glb English and many more in 10 то 24 
point sizes SoftCraft offers hundreds of optional fonts in 
sizes from 6 to 72 ports. There 15 also au option that enables 
you to create your own special characters and logos. 


Impact Your Laser 


Combine the high quality of the HP LaserJet printer with 
the font styles and sizes of FancyWord for the ultimate in 
visual impact 


Cost Effective 

Fancy Word 15 available (fom your loca! dealer or direct 
(гет клет!” for only SIA 

том get near Түрезеі quality at a small Fraction ol 
1001 COST Ol using art nr typesetting SET VIELES 

Fancy Ward runs on PCDOS and MSDOS systems with 
Epson, Toshiba, LaserJet and compatible printers 

all TOLL FREE today to order Fancy Word We'll also be 
happy № answer апу questions ог send you additional 
niormation including actual samples and independent reviews 


CALL TODAY 1-800-351-0500 


Miser hargc amd Visa accecepued 


SoftCraft, Inc. ms 


222 State Street, Madison, W1 53703 (608) 257-3300 


ihe time 


For Fancy letters, take our “WORD” for it. 


SoftCraft, Inc. id 8 


WORD, from the developers of the highly-acclaimed Fancy Font personal typesetting 


system, brings Microsoft Word users the amazing print quality and variety of Fa 
and the ease-of-use of Word. Use the Word "Format Character" command to 
or italic for emphasis, (10 English for formality, a clean Sans Serif font or «M fora 

Аата Шет, bol. Print with ран i. OF бое рім or use a large, bold font to 


produce headlines with impact, such as: 


Printed on an Epson Printer 


АП of Word's powerful 
formatting and on-screen 
editing features can be 
used with Fancy WORD, in- 
cluding justification, multi- 
ple columns and footnotes. 
This entire pagc was pre- 
pared with Word and 
printed with Fancy WORD. 


In addition to the fonts 
that come with Fas WORD 
hundreds of fonts in sizes 
from 6 points to 72 points 
arc available, at a nominal 
charge, from SoftCrafts 
font library. You can also 
purchase the Jang, Font 
font cditing utilities to cre- 
ate your own characters or 
logos, up to 1 inch by 1 
inch in size. 


Font 
sclect bold 


The special math and sym- 
bol fonts available from 
the font library can be 
used in many special app- 
lications, such as printing 
equations: 


k 
rin = 5 | 2° Ф (k) 


inquiry 329 for End-Users. 
inquiry 330 for DEALERS ONLY. 


Expansion Chassis / Sub-System 


"Ezka space for a stand alone controller 
EXT and ЕСУ Adaplers (interlace Computers & Chass)... $459 


ORDER TOLL FREE: (800) 826-0267 
In California Call (445) 654-3355 
DEALER INQUIRIES INVITED 
SOURCE ELECTRONICS CORP. 
45277 Fremont Blvd., Unit 6 
Fremont, CA 94538 
Telex: 279366 Fox: (415) 791-0935 


Gil Roeder and his team сап irain you to program in C for less than one seminar fee 
The Best C Video Ever 


Ме” your entire staff can learn C language faster, befter, and 


at lower cost than ever before. See why 1BM, AT&T, Tandem, 


«Innovative Workshop skits help students remember content. 

*Retention improved by 300 per cent. 

"Ideal for self-paced study by individuals or insturctor led groups 

Full features of C language explained-- basics thru structures & 
o1inicrs. 


‘The only video production about C Language which 
is not а "Talking Head" presentation. 
«Dealer inquiries invited. 


All-Hands-On € 
Video Workshop 


includes: 

6 video modules 

1 video workdisk 

1 set student materials 


$995.00 


For more information, or to order call: 


Retrleval Technology Corp. 
3 Courthouse Lane 
Chelmsford, MA 01824 
(617)458-1130 ext. 105 
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inquiry 295 


ACCORDING TO WEBSTER 


ITEMS 
DISCUSSED 


LATTICE SCREEN ЕрОПОВ.................... „5100 
Lattice Inc. 

PO. Box 3072 

Glen Ellyn, IL 60138 

(312) 858-7950 


PASCAL BRXTENDER ........................ 
Invention Software Corporation 

PO. Box 3168 

Ann Arbor. MI 48106 

(313) 996-8108 


PERSONAL PASCAL 

Optimized Systems Software Inc. 
1221 B Kentwood Ave. 

San Jose. СА 95129 

(408) 446-3099 


of an improvement over ED and EDIT to plunk down $100 
for it. 


BOOKS AS TOOLS 

My favorite programming text is Algorithms by Robert 
Sedgewick (Addison-Wesley, 1983}. | fell in love with the 
book the first time | saw it, and 1 strongly recommend it 
to anyone who wants to program. Algorithms has 40 
chapters of, well. algorithms. that is, solved problems. The 
actual routines, written in Pascal, are short, easy to read, 
and readily translated into other languages. The book itself 
is divided into seven major sections: mathematical algo- 
rithms, sorting. searching. string processing, geometric al- 
gorithms, graph algorithms, and advanced topics. The 
book is easier to use, more relevant, and less intimidating 
than Donald Knuth’s The Art of Computer Programming series 
... and costs а lot less, as well. Not that it's cheap—| 
believe the current list price is around $35—but it's worth 
it. 

In my efforts to come up to speed in C, 1 have turned 
into a collector of C books. | have been somewhat 
frustrated, as each book seems to have glaring omissions, 
and | end up keeping a stack of three or four books handy 
for each time | need to research a particular topic (like 
string handling). | have, though, found three books from 
Que that form an ideal set for someone wanting to learn 
C: C Programming Guide (2nd ed., 1985), C Self-Study Guide 
(1985), and C Programmer's Library (1984). Jack Purdum wrote 
the first two by himself, and they're great for sitting down, 
learning the language by keying in programs, then testing 
your understanding by trying to answer questions given 
іл the C Self-Study Guide. The third book, which Purdum 
coauthored with Timothy Leslie and Alan Stegmoller. 


(continued) 


FAST EST, EASIEST, MOST 
Te BASIC EVER! 


[= == 
|| 
| 
L 


Amazing New Advance — 

ments for an Old Friend. 
ZBasic is an incredibly advanced | 

powerful BASIC—but—it's still the old BASIC 


you're used to. Instead of spending 6 months of 
your life learning anolher complicated language, let 
ZBasic put your programs into light-speed, now! 

(H you know BASIC, you know ZBasic.) 


How Fast is ZBasic? 
Lightening fast. Four years of intense 


completely obsoleta. Just ok at these speed 


ото 5 go sa я rr dt на i 
Б ne beeen om Byte, Juny, 1963 Seymour, MO ONLY ZBASIC GIVES YOU 
Compiler Speed/Interpreter Ease. £4 fast, generates stand alone 


THESE FEATURES: 


Like a BASIC interpreter, ZBasic allows you requires only modest amounts of memory, has 
In write and execute your programs immediately! No outstanding compilation speeds and...was bug 
messy “Linkers,” “Loaders,” or clumsy “Subroutine free and felt solid. And the price is very 


Маа чуй like most other compilers, To compile attractive. 9? и er dece 

and edit, aimply type "RUN." Debugging works the UTER E 

same as ihe interpreter, too. Just type "BREAK" or 5t ZBasic is a powerful offering for BASIC carina? labs 24 vn gi ii 
CTRL C" to get back to the editor. programmers. It provides the flexibility of Turbo - Super Single-Step debug 
Lightning-Fast борик ке 7 |, CHAIN with variable passing. (Share ali or some 


i ali users who make wise decisions to use ZBasic to - Create transportable subroutines and functions 
эы» i amazing ші. ar typing the fullest. Garry Ray » Multi-line LONG IF. Multi-tine LONG РНа 
RUN. ZBasic: compiles your program at blinding PC WEEK 
speed—40 lines per second. 

“The best | have ever seen. | love il! You should 
Works the Same on All ba proud of this product. R. R. Manager 
Computers. ie Ru 

li you're tired of throwing away your old e Mind lower! Easily the best BASIC I've ever 
programs everytime you switch to a new computer, 4.0. { а дақылы тык 
ZBasic is for you. Source code із portable from one Baltimore, MD e Uv п 
computer to another, and since ZBasic uses Device 4 3 к « Long variable name (15 characters) 
балала aded piures Versions shipping NOW! | isope: wune-weno, 00-unTIL, РОВМЕХТ. 
computer. And the ZBASIC editor is the same Macintosh . Appia lle le (128K &DOS33)» | т” | 
on all versions—regardiess of the computer. IBM РС and » Serial Port and Modem support 

Kaypro Graphics version (C BO ony > + Easily load your old BASIC programs saved in 
Einstein Math. TRS-BO Model 1/3, Model wap. | ші 

ZBasic offers programmers a math 
package thal surpasses anything else In the 
industry! (Yos, ZBasic is even better than 
FORTRAN, PASCAL, MODULA-2 or any other 


language availablel) You will have up to 54 
digits of user-selectable accuracy al your power. 


"Superb Documentation!" 
"Tha 387 page ZBasic manual is а model 
of clarity and organization. The documentation Б 
superb, solidifying our impression that someone 
worked incredibly hard lo make ZBasic a 
banchmark for all other BASIC Compilers." 
PC WEEK, Nov. 12. 1985 


Easy Structure—if You Want It. 
ZBasic helps you "Structure" your 
ВУИ ерау and simple. you 


Technical Support: (602) 795-3996 


numbers! 2Вавіс automatically indents loops and 
Structures in LISTings, too. 
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limited symbol capacity. 


ACCORDING TO WEBSTER 


serves much the same purpose as Algorithms: to give work- 
ing solutions to problems like sorting, searching, and 
linked lists. It is nowhere as complete as Algorithms, but 
it is in C, and the code does work. All three books cost 
less than $20 each: the first two are especially valuable 
for a C neophyte, while the third is not quite as crucial. 

As far as a C reference text goes, the one | like the most 
is a thin tome jointly published by AT&T/Bell Labs and 
Prentice-Hall, entitled The C Programmer's Handbook. Written 
by M. 1. Bolsky, it's a small spiral-bound book. about 90 
pages long. that reads like an extended reference card. 
| keep it handy while programming in C. 

| also have been collecting books on the 68000. for 
similar reasons. Again, each has its strengths and weak- 
nesses, but the best overall introduction I've found so far 
is the 68000/68010/68020 Primer. It's written by Stan Kelly- 
Bootle and Bob Fowler and published by Howard W. Sams 
as one of the Waite Group books. Note that this is a primer 
on the chip itself, not a guide to 68000 programming. It 
covers some of the design philosophy behind the 68000 
family, the instruction set, and the differences between 
the different chips. | have yet to find a good general text 
on 68000 programming—I have two and am not fond of 
either one—but there are a couple of books dealing with 
68000 programming on the Mac that look pretty good. 
| may talk more about them next month. 


A WISH LIST 
While we're on the subject of programming tools, I'd like 
to see a set of standard libraries (in C or Pascal) to aid 
parallel development on the Mac, the Amiga, and the ST. 
l've been tempted to work up something like this myself, 
and the MacLibrary from Lattice (C library for the Amiga 
that gives you some equivalent Mac Toolbox calls) is a 
start, but theres still a lot that could be done. The best 
solution might be to take a product like Pascal Extender 
or Simple Tools, both of which attempt to make use of 
the Mac routines easier, and redesign it to a more generic 
version that can then be used on all three systems. 
Incidentally, | understand that Creative Solutions—the 
folks who developed MacFORTH--are coming out with a 
new FORTH that will run on the Amiga. the ST. and the 


Macintosh. Apparently, they're attempting to make it 
"source-compatible" across all three machines, so that you 
could write an application on one and port it, unmodified, 
to the other two. Don Colburn, chief wizard at Creative 
Solutions, said that this effort forced them toward a 
"lowest common denominator" approach on menus, win- 
dows, and so on. but they do have extension files for each 
version to take advantage of each machine's specific 
features. [ should have the Amiga version in a week or 
50; look for a report on it (at least a preliminary one) next 
month. 

| would also like to see a Pascalto-C translation program. 
| had someone call me looking for one of these: the only 
one he could find cost $2500 tyes, that's "two thousand 
five hundred dollars’). He and | both ran across a small 
ad for another one, but the company no longer appears 
to exist. Because of Pascal's strict type checking and sim- 
ре syntax, such a translator shouldn't be too hard to write. 
especially with user interaction to help resolve problems. 

Finally, l'd like to see some good single-sheet reference 
cards on С and the 68000. When | was developing pro- 
grams for the Apple II. I had a nifty 8%- by 11-inch plastic- 
coated, three-hole-punched reference card that told me 
all | wanted to know about the 6502: instruction set, op 
codes, register usage, condition flags, how to do unsigned 
tests, and so on. | don't know who made it—| don't have 
mine anymore—but | think one on the 68000 (and, for that 
matter, the 8086) would be very popular. A single-sheet 
card on C would also probably do well, though it might 
be harder to organize the information into a usable form. 
IN THE QUEUE 
It's always dangerous for me to predict what l'Il cover next 
month, because I'm never sure what might show up be- 
tween now and then. | hope to take а look at MultiFORTH 
for the Amiga. The SupraDrive 20-megabyte hard disk for 
the Atari ST has shown up and deserves some careful in- 
spection. In addition. I've been making a collection of soft- 
ware packages for the Mac—MacSpin, StatView, Power- 
Math, PSI—that turn it into a kind of specialized supercal- 
culator or data processor. Until then. see you on the bit 
stream. щ 


mainframe powered CROSS ASSEMBLERS now under ms-vos 


The UniWare" family of cross as- 
semblers. Fuily relocatable, of course, 
but absolute listings are no problem, 
even in loads with many source files. 
With a linker so capable that even mul- 
tiple overlays are a breeze. Lots of | 
macro power. And all tools have un- 
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COMPLETE 


Includes One Assembler 


6086, 80186, 80286, 
8051, 8048, 8080/5, 8041 


68000, 68010, 68020, 68HC11, 
5809, 6805, 6801. 6800 


HD64180, 6305, 6301 


6502, 1802, ТМ57000, 3870/F8 


Software Development | 
Systems, Inc. 
(312) 971-8170 
Visa & Master Charge Accepted (U.S.A.) 
England: Unit-C, Ltd., (0903) 205233 
ME асты...” 
Minimum 320К memory reccmmandad; dicourés жүрді on 
purchases of multiple sssembisra; prices subject to change 
without notice. MS-DOS is а trademark of Microsoit. 
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Put your design ideas inte ore chips. 


New AVMAC™ Macro cross- 
assemblers, combined with 
our simulators, emulators 
and EPROM programmers, 
turn your PC or VAX into a 
complete development 
system. 


AVMAC is fast. Its transparent 
buffering scheme provides the 
speed of memory-based assem- 
bly without restricting file size. 
And, AVMAC has one of the most 
comprehensive macro facilities 
available. 

AVMAC is loaded with fea- 
tures that make your develop- 
ment job easier. You get source 
code flexibility; AVMAC supports 
over 1000 relocatable segments. 
AVLINK™ linker and AVLIB™ 
librarian support modular pro- 
gramming with full control over 
segment combination and place- 
ment. AVREF™ generates cross- 
references by line and 
procedure. And, AVMAC gives 
you informative, plain English 
error messages. 
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AVMAC offers superior com- 
patibility with manufacturers' 
assembly languages. And it's 
designed to work hand-in-hand 
with AVSIM ™, Avocet's software 
simulator/debugger. 

Every company talks about 
service. But at Avocet we're 
committed to satisfying customer 
requests for in-stock items in 2-3 
working days. And that's a fact! 

For easy access, call our 800 
number for ordering, product 
information and technical assis- 
tance. We're also interested in 
your ideas on how we can better 
serve your needs. 


AVMAC Macro Cross-assemblers 
MSDOS",PCDOS'* ,.............. 
МАХ" UNIX" 


Ta Microprocessor 
Families Supported: 


6502/65002 2а 
6800/01,6301 280 

МЕС 7500 68H11 
8085 HD64180 
COP400 
F8/3B70 


TMS32010 


In addition to AVMAC, 
Avocet provides everything 
you need to develop micro- 
processor software. 


AVSIM full-screen Simulator/ 
Debuggers make software 
simulation practical. Test your 
code in a crashproof, interac- 
tive environment, without addi- 
tional hardware. Price $299. 
TRICE ™ self-powered 
In-circuit Emulators recog- 
nize 34 different commands; 


$349 


68020 
68000/66010 
TMS32020 


set break points, single-step, 
trace and more. Priced from 
$498. 
AVPROM™ Programmers 
work with any PC. Program 
over 37 different devices, 
including EPROMs through 
27512, CMOS and E*PROMS, 
and MPU/EPROM combos, 
using fast, "adaptive" algo- 
rithms. From $429. Gang pro- 
grammers from $979. 

Tofind out more about Avocet 
software development tools, 
call us toll-free: 


1-800-448-8500 


(In the U.S. except Alaska.) 


VISA and Mastercard 
accepted. Most popular disk 
formats now available—please 
specify. Software shipment by 
second-day air within the conti- 
nental U.S. included. Special 
handling and other shipping 
additional; call for exact quotes. 
OEM INQUIRIES INVITED. Avo- 
cet Systems Inc., Р.О. Box 490- 
B16, Rockport, Maine 04856, 
(207) 236-9055. Telex: 467210 
AVOCET Cl. 


AVOCET 
SYSTEMS INC: 


"signifies manufacturer's trademark 


PERSONAL SUPERCOMPUTERS 


BY DICK POUNTAIN 


Two years ago | wrote my first 
BYTE U.K. column. introduc- 
ing the Inmos Transputer 
(August 1984, page 36|). 
Since then Гуе received a 
lot of mail asking for more 
information on this chip, and 
so | decided to revisit the 
subject in this month's column. 

The Transputer is now on sale, al- 
though it differs slightly from the 
design | described in 1984. A variety 
of evaluation boards, including one 
that plugs into the IBM РС. are also 
available from Inmos. But before | get 
down to details, some history first. 

Samples of the Transputer were de- 
layed well beyond the late-1984 date 
that the company was aiming for 
originally The delay was not due to 
technical problems. as some reports 
suggested. but was a consequence of 
the 1984-1985 semiconductor in- 
dustry slump. Inmos got hit where it 
hurt, in its valuable RAM business, 
and some company retrenchment 
and reorganization ensued. To cut the 
story very short. Inmos transferred 
fabrication of the Transputer from the 
US. to its UK. plant in Newport, 
Wales. and modified the design so the 
chip could be made in Newport's ex- 
isting process technology. With this 
change. Inmos gained more time to 
bring up the new and untried tung- 
sten-silicide process it had planned 
originally. In the meantime, the firm 
settled for a chip design with a larger 
RAM cell and hence a lower density. 

The resuiting chip. called the IMS 
T414 Transputer, was formally 
launched on October 1, 1985. It com- 
bines a 32-bit RISC (reduced instruc- 
tion set computer) processor. four 
lO-megabit-per-second full-duplex 
serial channels (called "links"), and 2K 
bytes of 50-nanosecond static RAM 
on a single chip. The links can all run 
concurrently with the processor, giv- 


Dick looks at Inmos's 


Transputer and Meiko's Transputer- 
based Computing Surface 


ing the chip a potential І/О bandwidth 
of 80 megabits per second. The 
amount of RAM is only half the 4K 
bytes orginally planned, due to the 
simpler process technology used. The 
other major change from the original 
design is that the links are capable of 
concurrent block transfers as well as 
word-wide communication. This en- 
hancement is supported by Оссат. 
the language in which the Transputer 
is programmed, 

The T414s being shipped as | write 
this column (March) run at 75 percent 
of their design speed of 10 MIPS 
(million instructions per second), and 
that figure should be up to 100 per- 
cent (50-nanosecond cycle time) by 
the time this article is published. A 
16-bit version of the Transputer called 
the T212 is already running at 50 
nanoseconds, with 45-nanosecond 
parts being sampled, 

The most exciting news, however, is 
that the full 4K-byte Transputer. using 
the now-perfected tungsten process. 
will have an on-chip hardware float- 
ing-point processor. When the deci- 
sion to go for the 2K-byte Т414 was 
made, the chip layout had to be ex- 
tensively redesigned (achieved in an 
heroic three months, thanks to In- 
mos's sophisticated CAD system). As 
a result, several improvements to an 
already remarkably clean layout were 
made, reducing the die size and mak- 
ing room for the floating-point cir- 
cuitry The resulting 32-bit chip. 
dubbed the IMS F424, should be 
without rival as the world's fastest 
microprocessor, capable of around | 


megaflop (million floating- 
point operations per sec- 
ond). It's fully pin-compatible 
with the T414, and samples 
are due late this year. 

Inmos has also announced 
that by late 1987 the large- 
volume price for Transputers 
will be reduced to $50 apiece. which 
will make using them by the thousand 
a practical proposition for fifth- 
generation applications. (Currently, 
single-piece prices are $500 for the 
T414 and $350 for the T212.) 

A lot of work is going on in the U.K. 
and elsewhere to gain experience in 
Transputer-based architectures, and it 
is becomíng clear that the chip de- 
livers everything that it promised— 
supercomputer performance from a 
desktop-size box of parallel-comput- 
ing Transputers. Much of the research 
is in signal processing. some of it in 
areas from which the Official Secrets 
Act excludes this columnist. The 
British Home Office has commis- 
sioned a pilot study of a fingerprint 
identification system that uses arrays 
of Transputers to perform hugely 
computation-intensive pattern-recog- 
nition tasks and 1О-іпелсіуе data- 
base searches. Results from the pro- 
totype system suggest it will work ten 
tímes faster than, and for a tenth of 
the cost of, present systems built 
around superminicomputers with 
dedicated array processors. Another 
hot area of interest is graphics, and 
the film industry is beginning to ap- 
preciate the possibilities that a box of 
Transputers can offer for real-time, 
broadcast-quality animation. 

The Occam language that | de- 
scribed briefly two years ago has 

Icontinued) 
Dick Pountain is a technical author and soft- 
ware consullant living in London. England. 
He can be contacted clo BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. 
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The Computing Surface 
is a modular machine, 
built from combinations 


of four different 
kinds of boards. 


mutated into Occam 2. with some 
significant changes. (At this point | 
ought to mention that | wrote the 
tutorial manual for Occam 2, acting as 
a freelance author.) Occam {5 the first 
programming language to fully incor- 
porate [/O, concurrency, and inter- 
rupts into the structure of the lan- 
guage itself, rather than as after- 
thoughts. The language is based on 
a model of independent processes 
that communicate over self-synchro- 
nizing channels and can run sequen- 
tially, concurrently, or alternatively 
(ie. by interrupting each other). Oc- 
cam programs can be developed on 
a single processor and then distrib- 
uted over an arbitrary number of 
Transputers to achieve the desired 
performance level. 

Occam 2 has become a typed 
language, supporting INT, BOOL, and 
a variety of lengths of REAL types. 
Since the hardware now supports 
block transfers, channels in Occam 2 
have protocols describing the struc- 
ture of the objects that can be com- 
municated (Occam 1 channels are un- 
typed and communicate only single 
words). Whole arrays can now be in- 
put and output in a single process, 
rather than element by element. Pro- 
tocols allow message passing within 
programs to be type-checked at com- 
pile time and improve both security 
and readability. Occam 2 retains its 
interactive folding editor (developed 
several years before ThinkTank) but 
now supports separate compilation. 
using the fold as the unit of compi- 
lation. 

The Occam 2 compiler will be ready 
for full release in the summer of this 
year, with its alternative C, Pascal, and 
FORTRAN front ends following in the 
last quarter. Transputer systems at the 
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moment are supplied with a Develop- 
ment System based on Occam |. 


MEIKO'S COMPUTING SURFACE 
The U.K. launch of the Transputer took 
place in London's hypertrendy Insti- 
tute of Contemporary Arts last fall. In- 
mos showed some classy graphics 
demonstrations, including multi- 
colored ray-tracing programs that 
speeded up as more Transputers got 
switched in and a neat animated but- 
terfly that flies off one monitor screen 
onto another. The finale was a dem- 
onstration that was breathtaking for 
those in the know, but whose signifi- 
cance may have escaped the less 
technically knowledgeable people in 
the audience. In the demo. four layers 
of the actual CAD database files con- 
taining the layouts for the T414 were 
animated in three dimensions and 
real time so that we "flew" through 
the chip layout itself. like a flight 
simulator or one of those sci-fi land- 
scapes so popular in TV advertise- 
ments. The significance of the demo 
is that it takes Inmoss VAX-11/780 
eight hours to convert four layers of 
this database. 

The box of tricks that performed 
this feat was the first prototype of the 
Meiko Computing Surface, a Trans- 
puter-based “personal supercom- 
puter" and it contained 128 early 
16-5 Transputers of a now-discarded 
design. 

Meiko is an 18-month-old start-up 
company formed by several former 
employees of Inmos. all of whom 
were intimately involved in the 
development of the Transputer. The 
Computing Surface is, without exag- 
geration, a personal supercomputer— 
not a supermini, but a supercom- 
puter. [n its largest current configura- 
tion, with 150 32-bit Transputers in the 
box, it provides 1 GIP (1000 million 
instructions per second) of computing 
power for a single user. Meiko de- 
signed the computer for that group of 
people who so far have been left out 
of the personal computer revolution— 
the scientists, engineers, animators, 
and others whose computational 
needs are so large that they must still 
wait to share time on a Cray. 

Choosing a parallel processor archi- 
tecture to satisfy the needs of these 


different classes of user is not easy. 
and so Meiko decided to give the ma- 
chine a highly flexible and variable 
topology; hence the name Computing 
Surface. which suggests cubes, 
spheres, donuts, and other exotic 
possibilities. The user can configure 
the processors in a vast number of 
different ways. Someone who's ac- 
customed to using an array processor, 
for example. could just string all the 
Transputers together into a pipeline. 
or perhaps a simple two-dimensional 
array. Others may want to partition 
the Transputers into several different 
functional groupings: in graphics one 
might devote a processor to each ob- 
ject on the screen, or to each bit 
plane, or whatever. 

The Computing Surface is a modu- 
lar machine, built from combinations 
of four different kinds of boards. Two 
models are being offered, with 10 or 
40 slots. The 40-slot model is the size 
of a water cooler, while the 10-slot 
box can fit on a desktop or into a 
19-inch rack mount. Both models are 
air-cooled by a fan. The backplane is 
Meiko's own design, since none of the 
standard buses can handle the com- 
munications requirements of such a 
system. Because of the "constructor 
set" design, users can specify special 
backplanes for special 1/0 demands. 

Configuring the topology of the pro- 
cessors is currently performed man- 
ually using jumper leads on the re- 
verse side of the backplane board, 
like a telephone switchboard. How- 
ever, Meiko has designed a custom 
VLSI switching chip, due for delivery 
later this year, that will allow the 
topology to be set up electronically: 
sockets for this chip are included on 
the processor boards. 

The four kinds of processor board 
are the Local Host, Compute Element, 
Display Element. and Storage Ele- 
ment. Of these, only the Local Host 
is compulsory: every system must 
have at least one. 

The Local Host board is a powerful 
computer in its own right. It contains 
one 32-bit T414 Transputer, 3 mega- 
bytes of dynamic RAM, 128K bytes of 
EPROM. two RS-232C interfaces, and 
an IEEE-488 parallel interface that can 
be used to attach hard disks to the 

(continued) 
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system. Meiko can also provide a SASI 
interface or an attachment for using 
а MicroVAX 11 as a front-end pro- 
сеѕѕаг. 

The Local Host is responsible for 
booting the system and performing all 
housekeeping operations, including 
running the Occam Development Sys- 
tem, source-level software debugging. 
and hardware monitoring (all the 
memory is parity-checked). In the 
event of hardware failures, the Local 
Host can pinpoint and report the site 
of the error, since all the other boards 
contain a channel leading straight 
back to the host that relays their 
"dying words" When the switching 
chip is ready, the Local Host will also 
control configuration of the network. 

The workhorse component of the 
Computing Surface is the Compute 
Element, a board containing four 
32-bit 74145, each with its own 256K 
bytes of dynamic RAM. The off-chip 
RAM on these boards is faster, at 16 
megabytes per second, than the 
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Inmos Corporation 

PO. Box 16000 

Colorado Springs, CO 80935 
(303) 630-4000 

or 

Inmos Ltd. 


Whitefriars, Lewins Mead 
Bristol BS] 2МР England 
(2072) 290861 


Meiko Inc. 

6201 Ascot Dr. 
Oakland, СА 94611 
(415) 530-3055 


12.5-megabyte-per-second RAM used 
on the Local Host. 

The processes of a typical number- 
crunching Occam progam get distrib- 
uted and executed on one or more 
Compute Elements. Meikos FOR- 
TRAN compiler allows existing FOR- 
TRAN programs to be distributed 


Forecasting and Statistical Analysis 


StatPac" 


the proven statistical analysis package 
The standard for business and industry 
for over six years. Comprehensive and 
easy to use. StatPac is a full-featured 
Statistical package for professional 
researchers. 


StatPac Gold" 


our top-of-the-line statistics package 
An enhanced version of StatPac 
featuring windows, graphics, and 
command programming language. 
StatPac Gold is the most advanced 
statistical package available. 


Forecast Plus” 


a time-series analysis forecasting tool 


A combination of data management, 
exploratory graphics, and over a dozen 
forecasting techniques, make Forecast 
Plus the most powerful time-series 
package available. It works fast, 
accurately and automatically. 


Goodness-of-Fit" 


а regression package for 

model building 

A full-featured regression package for 
professional researchers. Command 
driven with versatile programming 
language. 


Call for complete information: 1-800-328-4907 
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over these processors, using Occam 
as the "glue" to keep the individual 
processes communicating and co- 
operating. 

The Storage Element board con- 
tains one T414 processor and 8 mega- 
bytes of dynamic RAM. These boards 
are used for applications that need to 
keep large data structures in memory 
for maximum speed. An example is 
graphics applications, in which com- 
plex pictures might be constructed in 
memory and then scrolled and 
panned through by a display pro- 
cessor (see figure 1). 

The Display Element board contains 
one 7414 processor. 1.5 megabytes of 
dual-ported video RAM, and three of 
Inmoss 0170 8-bit Color Lookup 
Table chips. These chips contain a 
writable 256-entry color palette that 
governs the translation of colors on 
a graphics monitor. Each chip also has 
a DA converter on board so that it 
can directly drive the gun of an RGB 
monitor. 

As with the rest of the machine, 
Meiko has kept the options wide open 
with the Display Element board. One 
board could be used as a single 
1.5-megabyte video buffer. with 8 bits 
per pixel (for 256 colors). It could also 
be used as a 0.5-megabyte buffer with 
24 bits per pixel or as two 0.75-mega- 
byte buffers for double-buffered ani- 
mated graphics in 256 colors, Of 
course, it is possible to add as many 
Display Element boards as you need. 
to give more pixels per screen, or 
more bits per pixel, or more drawing 
speed. You could, for example, gang 
up these boards as separate bit 
planes for complex animation effects. 
For ultimate drawing power, the solu- 
tion is to divide the screen into tiles 
or strips and devote one Transputer 
to updating each area. 

Meikos customers can mix and 
match a system by buying these 
boards in any numbers and combina- 
tions. More power can be added so 
long as there are slots, and whole 
boxes can be ganged together if you 
need more slots. 

F424 Transputers, when they are 
available, can be retrofitted to the 
Computing Surface to give capability 
of over 100 megaflops—number- 

(continued) 
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Nelware7 IBM" PC Network and 
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by Ronald F. Kopeck 

Sort out all the complex issues 
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and hidden costs of linking, mainte- 
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crunching power that begins to enter 
Cray territory. 


USING THE COMPUTING SURFACE 
Programmers who have not yet used 
Occam will have to take my word for 
it that the language makes writing 
massively concurrent programs a 
pleasure rather than an ordeal. Oc- 
cam frees the programmer from con- 
cern with the details of synchronizing 
processes in a way that Ada and 
Modula-2 cannot begin to approach. 

Nevertheless, when programmers 
deal with massively concurrent sys- 
tems, issues arise that not even Oc- 
cam can hide; they are only now 
being understood as such systems 
become more readily available. One 
such problem is achieving a correct 
balance between communication 
time and computation time. When 
you break down a problem into small 
pieces to be computed in parallel. it 
is possible to go too far, so that the 
time to communicate the partial re- 
sults exceeds the computation time 
and the individual processors don't 


have enough work to keep them busy. 
The program then runs more slowly 
than a more sequential equivalent 
would. The ideal is to keep each pro- 
cessor working flat out all the time. 

Programmers like Meikos Eric Bar- 
ton (who wrote the fly-through-the- 
chip demo) and Inmos's Phil Atkin are 
now tackling this tricky area, drawing 
on detailed analyses of the execution 
of concurrent test programs. They are 
exploring the technique of "dynamic 
load balancing" in Occam programs. 
whereby the program can redirect the 
flow of data at run time to keep the 
processors as busy as possible. 
Dynamic load balancing becomes 
possible only if there is spare com- 
munications bandwidth, permitting 
freedom of choice for routing results. 
Also, communication needs to be 
concurrent with processing. Trans- 
puter-based systems meet both these 
requirements: concurrent communi- 
cation comes with the chip. and you 
can always get spare bandwidth by 
adding more processors. 

The fly-through-the-chip demo pro- 


3D GEOMETRIC TRANSFORMATIONS 


` 
№ 


D 
а VISIBILITY HIERARCHY CALCULATIONS 


S = Storage Element 


SHADING 
& DISPLAY 


C = Compute Element (with its 4 processors connected in series) 


D = Display Element 


Figure 1: Meiko's prototype Computing Surface used this configuration for pro- 
cessing the three-dimensional views of the T414 chip layout. 
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vides a good example of the commu- 
nication versus computation issue. 
This program involved taking the CAD 
database, which contains thousands 
of polygons that represent transistors 
and interconnections on various 
layers, transforming the polygons into 
three-dimensional perspective, and 
shading them in different colors. Bar- 
ton and his colleagues first tried using 
a pipeline of Transputers for each 
layer, each chip performing only a 
part of the three-dimensional transfor- 
mation, in textbook fashion. 

The performance of this program 
was disappointing. and a close look 
showed that the Transputers were so 
fast that they were being underused. 
The final version of the program makes 
each Transputer perform the whole 
transformation, then uses the spare 
communications capacity to through- 
route the results to the display Trans- 
puters. The hardware configuration 
for this demo is shown in figure 1. 


Two YEARS LATER 

At heart, I'm fond of fast motorbikes 
and fast computers. There is, however, 
a rational component to this addiction 
because in computers, at least, speed 
buys increased utility. 

Meiko and other firms that will 
shortly be announcing Transputer- 
based products are pioneering a new 
generation of computing where seem- 
ingly impossible amounts of com- 
puting power can be made accessible 
to individuals. This power could be 
used to provide new programming 
tools and user interfaces that will 
make HAL seem old-fashioned. What 
is it that excites people about the 
Commodore Amiga, if not the fact 
that it's a little bit closer to the real 
world than its competitors? Trans- 
puter-based computers can be even 
closer. In time, Transputer-like pro- 
cessors will be integrated at wafer 
scale. and Alan Kay's Dynabook will 
cease to be a dream. 

Two years later, I still find the Trans- 
puter the most exciting thing that's 
happening in silicon, and | make no 
apologies for preaching about it to 
US. readers who are understandably 
more aware of their own domestic 
chip manufacturers. Check it out. АЁ 
ter all, you grew to like Porsches. = 


Read what the experts ѕау 
about the PC's Limited AT. 


"I have no qualms recom- 
mending this system to 
experienced users who 
need the added speed." 

— $01 Libes, 


“Тһе PC's Limited АТ” 
proved to be the functional 
equivalent to the IBM* 
product, only faster. Priced 
at roughly one-third less, 


"If price is your primary 
consideration, skip both 
AT&T^ and TI? and choose 
this issue's best buy, the 
PC's Limited АТ”, Check 


its benchmark results— 
you won't be sacrificing 
performance to save 
money." 


it rates as one of the best 
bargains available." 
— Winn L. Rosch, 
PC Magazine, 
February 25, 1986 


Micro/Systems Journal, 
January/February 1986 


—PC Magazine, 
Editor's Choice, 
February 25, 1986 
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Го Michael Dell, President of PC's Limited. And | want you to know about your latest industry-leading step. We're so sure 
that you'll like everything about our PC's Limited AT that we're willing to offer you a 30-day money back guarantee on it. 
This machine, with 1024K on the Mother Board and an 8MHZ option included at no extra cost, has been a standout since 
we introduced it. 5o give us a chance to show you what it can do for your operation. With a deal like this, there's no way 
you can lose. (And see the opposite side of this page for information about our Turbo PC™, plus details on our guarantee.) 
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When a PC's Limited Turbo PC is on your 
desk, you'll think it’s a headliner too. 


.a good machine. Anda 
heck of a buy... a fine 
box. One I'd happily 
choose over Big Blue's 
original... no status... 
beyond the status that at- 
taches to getting twice as 
much for your money." 

—Jim Seymour, 
PC Week, 


"It almost sounds un- 
believable." 


TOTAL SATISFACTION GUARANTEE 
WARRANTY 


"We tested a wide variety of 
software on the machine 
and everything ran well... 
The bottom line for any- 
one considering buying 
one of these computers 
would seem to be this: 
PC's Limited sells quality 
systems for extraordinarily 
low prices.” 


—MIS Week, 
August 21, 1985 
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Our Turbo PC™ has sold in large quantities since the first week we introduced it. Of course, that's not surprising, since we 
were the first company to break the $800 barrier with a machine that outruns the "Big" name by a 40% speed factor. Now, 
we're going to extend the margin even further by offering a 30-day money back guarantee. If that sounds good, it'll look 

even better when one of our Turbo PC's is on your desk. So call us today. We're guaranteeing you'll like what you get. 
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Honeywell synchronous 
VIP emulation and file 
transfer (FTF an option). 
Compatible with Topview. 
Honeywell VIP 
asynchronous emulation 
and file transfer. 

Compatible with Topvtew. 
005 5599 


ONE TOLL FREE GROUP INC. 


0 4X Rivergate Plaza, 444 Brickell Ave 
826 7839 Suite 902, Miami Florida 33131 
Telephone 305/372-9332, Telex 4947306 


tions IBM PC—Honeywell mainframe. 
DPS 4, 6, 7, 8, LEVEL 6, 66, ETC. 


А JAPANESE COMDEX 
AND MORE 


BY WILLIAM M. RAIKE 


Not many dramatic develop- 
ments. but some interesting 
possible future trends—that's 
my summary of the recent 
COMDEX show in Japan. 
Elsewhere, Oki Electric Com- 
pany showed off its new MS- 
DOS laptop computer with 
an unexpected "feature" And NEC 
has introduced the latest model in its 
PC-9801 series of personal computers 
and new versions of its РС-8801 &-bit 
machines. 


COMDEX. IN JAPAN 
Yawn. The best thing that can be said 
about this years COMDEX in Japan 
is that there were only about 20.000 
attendees, or about half of last year's 
meager crowd. That meant that the 
noise stayed down to a dull roar. Few 
new products were introduced at the 
show: most manufacturers wait until 
the annual Microcomputer Show, held 
two months later, to introduce in- 
teresting new computer products. 

TEC was showing its LB-1301 desk- 
top laser printer—again. Each time 1 
see this printer at a show, | want to 
buy one, and each time the date it's 
supposed to be available ends up be- 
ing pushed back a few months. This 
time TEC promises that you'll be able 
to buy one by autumn of this year. 
The printer is compact. its print quali- 
ty appears to be every bit as good as 
the Canon laser printer, and the price 
is estimated to be in the $2000 to 
$2500 range. Dont hold your breath. 
though. [Editor's note: All prices mentioned 
in this column refer to the exchange rate of 
179 yen to the dollar that was in effect when 
this was written.] 

It was interesting, however, to see 
a handful of IBM PC AT clones offered 
by Japanese manufacturers who say 


Bill attends COMDEX 


in Japan and looks at new NECS 


and Oki's laptop 


that they are interested in selling 
these machines in the domestic Japa- 
nese market. So far, major vendors 
have shown only lackluster interest in 
supporting АГсотранЫе machines 
for the domestic market, which is 
understandable in view of the difficul- 
ty of selling computers in Japan that 
dont speak Japanese. Among the 
companies coming out with AT-com- 
patible computers are Ricoh and 
Micro Research. The Ricoh machine 
will probably be priced out of the 
market, but the Micro Research PC- 
ATLAS, running its 80286 processor 
at 8 MHz. should be priced some- 
where close to $3000. Micro Re- 
search was also showing a prototype 
of a small portable AT-compatible 
machine. 

Another small company, Tomcat 
Computers, says it has developed a 
PC AT clone, but | wasn't able to see 
it at the show. However. in view of the 
inexpensive ІВМ РС, PC XT, and PC 
AT compatibles starting to come from 
Taiwan, I'm skeptical of the Japanese 
manufacturers’ prospects for success- 
ful competition in an arena full of IBM 
compatibles. Nevertheless, it's possi- 
ble that this could be the beginning 
of a move to push these machines for 
the first time within Japan. 


A LAPTOP PORTABLE FROM OKI 

Oki has never had much success with 
its personal computers, and Гт not 
sure why, except that its prices are a 


bit high. The Oki if800/60 
desktop computer, in par- 
ticular, is an interesting ma- 
chine; it uses an 8086-2 
microprocessor running at 8 
MHz, comes with 512K bytes 
of RAM (expandable to | 
megabyte), and is available in 
both dual floppy disk and hard disk 
versions. And it has the highest-res- 
olution graphics, as standard equip- 
ment, of any personal computer avail- 
able here—720 by 512 dots. 

But Oki is hoping to broaden its 
market with its new itfCOM7 laptop 
computer. | saw the ifCOM7 last 
month at the OA Fair. and it indicates 
to me, among other things, that Japa- 
nese personal computer manufac- 
turers are finally taking telecommuni- 
cations seriously. 

The ifCOM7 is the first laptop por- 
table made in Japan (not counting the 
Tandy laptops) that features a built-in 
modem. The initial models will be 
equipped with only a 300-bps mo- 
dem (but will be able to communicate 
at 1200 bits per second іп half-duplex 
mode), but a full-duplex 1200-bps 
modem is promised. All of this is a 
sign of the late-to-arrive, but fast- 
growing, popularity of bulletin boards 
and computer communication ser- 
vices in Japan. In addition to numer- 
ous privately operated bulletin 
boards, services like The Source, 
CompuServe, and MCI Mail have 
been available in Japan for some time, 

(continued) 
William M. Raike, who has a Ph.D. in ap- 
plied mathematics from Northwestern Univer- 
sity, went to Japan in 1980 looking for 64K- 
bit RAMs. He has been there ever since as 
a technical translator and a software developer. 
He сап be contacted clo BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458. 
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and the market is now getting set for 
an explosion of Japanese-language in- 
formation services. In fact. there are 
more than 1000 subscribers to The 
Source in Japan—giving it the largest 
single number of subscribers outside 
North America. 

The ifCOM7 uses ап М5М80С86 [a 
CMOS version of the 8086} as its 
microprocessor: it runs at 5 MHz. 
Standard RAM is 256K bytes, but you 
can expand the memory up to 512K 
bytes. The ifCOMT7 has an additional 
32K bytes of RAM backed up by a 
special nickel-cadmium battery and a 
kanji ROM containing the 2965 char- 
acters in the JIS No. | character set. 
An expanded kanji ROM with the 
extra 3000-plus characters in the JIS 
No. 2 standard character set is op- 
tional. Built-in interfaces include one 
RS-232C interface and two parallel 
printer ports. 

The 80-character by 25-line (640- by 
200-dot) liquid crystal display isn't 
hinged but instead is installed in a 
fixed position above the keyboard, in- 
clined slightly toward you. 1 thought 
the display was quite legible despite 
its slightly greenish cast. | keep hear- 
ing rumors about backlit LCDs, but 
until | see one I'll rank the Oki's LCD, 
along with the one on my own laptop 
(a Fujitsu FM-163), as among the best. 
The keyboard, unfortunately has a 
slightly nonstandard layout; the Con- 
trol key is located at the top left of the 
keyboard along with other function 
keys. That "feature" could be a major 
nuisance. 

Unlike most other laptop machines 
available in Japan until now (with the 
exception of the expensive Data 
General/One and the SOTEC portable 
made by Kohjinsha and sold in the 
US. as the Datavue 25). the new Oki 
computer has a built-in 34-inch flop- 
py disk drive, formatted to hold 720K 
bytes, and it runs under Japanese-lan- 
guage MS-DOS 2.11. 

| tried out the ІСОМ7 running а 
simple editor and a primitive terminal- 
emulation program. Disappointingly, 
although Oki promises that all kinds 
of word-processing, spreadsheet, 
electronic desktop. and other applica- 
tions software will be available, | didn't 
see any of them working. Limited soft- 
ware availability has been one of Oki's 


vulnerabilities in the past; the future 
of this portable will depend on the 
availability of enough software to 
make it useful. The price is certainly 
right; it lists for only about $1425, and 
you get a wide choice of options at 
reasonable costs. In addition to addi- 
tional memory and add-on disk 
drives, Oki plans to offer peripherals 
like bar code readers, magnetic-stripe 
card readers, hand-held optical char- 
acter readers, and a touch panel. 


NEC's PC-9801VM4 

The upper end of the NEC personal 
computer line gained a new member 
recently—the РС-9801УМ4. The V 
designation refers to NEC's V-series 
microprocessors, which are fully 
code-compatible with the Intel 8088 
and 8086 processors but run con- 
siderably faster. The РС-9801УМ4 
uses a V-30 microprocessor that NEC 
refers to as the ҺРО70116: you can 
switch-select either an 8-MHz or a 
10-MHz clock rate. The only drawback 
of the 10-MHz rate is that memory 
boards for previous PC-9801 models 
won't run that fast, and the newer and 
faster boards are somewhat more 
expensive. 

Another feature of this micropro- 
cessor is that it provides on-chip 
emulation of the 8-bit 8080 micropro- 
cessor, which opens up the possibili- 
ty of retaining access to older 
CP/M-80 software. The EM/3+ oper- 
ating system extension | wrote about 
in the May column provides the nec- 
essary software support to accom- 
plish this; the 8-bit emulation is done 
in software on my Fujitsu computer, 
but the new NEC machines do it in 
hardware about six times as fast. 

The letter M in the model name 
refers to its I-megabyte floppy disk 
drives (actually 1.2-megabyte drives). 
The РС-9801УМ4 has two built-in 
floppy disk drives (the same as the 
VM2 model) and can also read and 
write disks recorded in the 640K-byte 
format used by the earlier PC-9801 
models bearing an F letter designa- 
tion. 

But the major feature of the VM4 
is its built-in 3-inch 20-megabyte 
hard disk drive Although hard disk 
units in Japan are still much more ex- 

(continued) 
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.. DO YOU KNOW WHERE 
: YOUR PROGRAM HAS BEEN? 


И you know where your program Is spending 
its time, you can improve its performance. 


The Watcher makes it easy. 


The Watcher collects data from one or more runs of 
your program. You can then instruct it to display as 
a histogram the percentage of time spent in different 
parts of your program and in DOS functions. 


The Watcher uses symbolic information from the link 
map, including line numbers, or information you pro- 
vide to relate the data to your source program. 


THE WATCHER KNOWS! 


nook 
ИА 


Forest Road, РО. Box 107 
Wilton, New Hampshire Q3086 


$3995 
MC or Visa orders: (603) 654-2525 


For any COM or EXE on РС, ХТ AT or compatibles DOS 2 X ar 3X Not lor use with Basic ос other interpreters. 


Best Western 
has a FREE 
$50 Bond for you! 


All you have to do is go to any 
Best Westem and ask for a Steer Night 
Bond Kit. Then, whenever you travel, 


Look for the display at any Best 
Western. Pick up your бізг Night 
Bond Kit and get started now on 


make your reservations at Best 
Westerns, using their Stser sys- 
tern. When you have proof of 
these twelve Steer Night stays, 
send in the kit and Best Western 
will have a $50 bond issued [ae 
to you or someone vou love. мааа 

Each Besi Western is indapendenily Owned & Operated. 
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pensive than in the U.S.. prices are 
starting to come down. More and 
more high-end personal computers 
are being sold with built-in hard disks, 
especially for business applications, 
in conjunction with database manage- 
ment software Japanese-language 
database programs are proliferating 
rapidly, and sales of personal com- 
puters that can take advantage of 
them are certain to climb. 

The РС-9801УМ4 comes with 384K 
bytes of main memory in addition to 
192K bytes of graphics video КАМ: 
640- by 400-dot color graphics is stan- 
dard. NEC puts its version of BASIC 
into an additional 96K bytes of ROM. 
You can expand the main RAM only 
up to 640K bytes (unlike the Fujitsu 
computers that can hold up to a 
megabyte of RAM), but third-party 
vendors offer expansion boards that 
provide still more memory for RAM 
disk applications. A mouse interface 
is standard along with an RS-232C 
serijai interface. 

You get extensive Japanese-lan- 
guage support with the PC-9801VM4. 
It's supplied with both the JIS No. 1 
and No. 2 standard kanji character 
sets, for a total of over 6000 charac- 
ters, in addition to the ASCII character 
set and the Japanese katakana 
phonetic alphabet. The Japanese-lan- 
guage capability gets software sup- 
port at the operating system level, 
too; Japanese-language MS-DOS (чег- 
sions 2.11 and 3.1) is available, as is 
Japanese-language CP/M-86, which 
enjoys a wide, if slowly diminishing, 
popularity in Japan. You can also buy 
a (very expensive) version of UNIX, 
called PC-UX. And NEC makes a big 
point of offering Concurrent CP/M-86, 
although in my opinion that operating 
system doesn't have much more of a 
future here in Japan than it did in the 
U.S. 

The PC-9801VM4 offers absolutely 
nothing in the way of compatibility 
with U.S. computers like the IBM PC 
family. but its power is certainly in the 
same league as the PC AT. despite the 
fact that its microprocessor is less 
complex than the 80286 that's used 
in the PC AT and clones. Much more 
important. as far as the Japanese 
market is concerned. is the fact that 

(continued) 


Put RUN/CBPM - in your PC today 


and run 50,000 programs that 


you couldn't run yesterday! 


RUN/CPM V-20/30 CP/M Emulator 


RUH/CPM із à netvolulionary few Софи winch combines 
tol twarg qnd hardware 19 alow your PC to run 1,000'5 of pro- 
grams writen fer he CP/MIBO operating sysiem. For years, 
popular 6 bit computers such as Кәуріз”, ""Qsborng", and 
"Morrow" have refed on ihis yasi Korary of high quality, in- 
expensive Software, which Can row be accessed Dy your PC. 
А sempe repücememw of your PC's BOSB or 5088 
торгон wiih à dust 8/19 be M Е.С, V-20 or v-30 
ICON сы а system capable of running Golh 
CP/MBO, and М5-005/РС-006 sottware in aidihon 10 ag- 
ding 8 bit CP/M rampatibiity, your PC's суетой perionmance 
wil impie Gy wp 10 36 as a mah of the speedup 
characteristics of (he V-20 and V-30 meacroprocetsors. Agni 
ing CP/M software direchy from CP/M disks is вазу thanks 
№ RUN/CFM's disk emulation Malay, which зей! stow your 
PC's борру drives ta directly READ, WRITE, and FORMAT tha 
most popular CP/M disks, Yoo will бо be able 19 tun СРАМ 
programs 2 10 3 times taster, im ші color, irom a hard desk or 
RAM dish, and ца tun MS-DOS background programs 
seach as Boramd 5 "Sidekick" on юр of СР/М programea! 
Ádd pop-up winters, terminal emulation, and help scogns 
айй И tt өшу VQ son why RUN/CPM ia last becoming tha da- 
facto standard in СРАМ exudation software, 


READ/CPM CP/M Disk Emulation 


READ/ CPM adds СРАМ disk compatibility Io your PC, XT, or 
АТ. New pour PC'S Морру drives can directly becess dala 
бту trem appro 100 of the most popular СР/М lgrmats us- 
ing DOS commands "COPY", "TYPE", "DIR" нс Тш 
product does sol require any additional hardware. 


Run CP/M Z80 for 
the incredible price of 


The RUN/CPM 2-80 co-processor gives you 
au of the incredible features of RUN/CPM, 
plus the advantage of the lull 2-80 instruction 
sel at a price you can afford. Never belare has 
it been easer [0 add 2-80 compatibilily 10 your 
PC, XT, or AT. The RUN/CPM 280 co 
processor board comes complete with 64K ol 
memory, a 5Мһ2 clock, and of course the in- 
credible RUN/CPM emulation soltware. Plug 
this hah size card inlo опе of your PC's slots 
and within minutes you will Бе running the 
most powertul CP/M software available, in- 
cluding the most popular assemblers, com- 
pilers, debuggers, and wide variety ol ap 
plicalion programs such as word processors 
and spreadsheels. Our ISIS-I| emulation op- 
lion will even allow you to run "Intel" 
development languages on your PC, or AT. if 
you want ta step up to Ihe ullimate in high 
speed 280 processing, then check ош our 
RUN/CPM 280-Н full size co-processor 
available tor only $499.95, Running in excess 
of 9mhz with 128 К memory on board, Ihis co- 
processor virlually blows away the competi- 
tion! Both the RUN/CPM 280 & 280-Н co- 


rocessors come wilh tha 
RUN/CPM emulator Micro Interes? алы Florida 33015 
soltware and are backed 6824 ММ. 1 (305 823 со 
MICRO INTER 
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back guarantee. 
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Ask p. intel Operating System 
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Here is what 
the reviewers 


"It's an excellent 


program backed by 
a knowledgeable 
company.” 
ROBERT ATHEY 
Micro Times 


^, the most 
powerful of ail the 
emulators reviewed," 
TED DRUDE 
Computer Shopper 
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RUN INTEL SOFTWARE ON IBM PC’s— 


Transform an ІВМ PC, XT, АТ, or compatible Into a lolalty integrated Intel Micro Development System, capable of running ail 8 bit 1815-11, and 16 bil 1515-11 (UDI] software 
while remaining 100% MS-DOS compatible. MICRUN 80 and MICRUN аб are Universal Development Interfaces which will allow you to increase your development capabilities 
wilh laster, more reliable and aflordable PC based work stations. The MICRUNSO (UDI) utilizes (he N.E.C. V-20/30 8/16 bit microprocessor Io execute 8 bit Intel software оп 
à PC, ar XT, 2 to 3 limes faster then an Intel MDS! For ultra fast execution speed, our 280 co-processor version of MICRUN 80 runs in excess ol 8 Mhz and js PC “АТ” com- | 
ipalible. The MICRUNBS (UDI) is the perfect solution for running 16 bil 1518-1 soltware on PC's or XT's, and AT's and does not require any additional hardware. Both 
MICRUNSO, and MICRUNBE come complele with a full featured communication program for transterring Intel sofiware lo your PC. Micro Interfaces Corporation has brought 
ihe power of Intel development to the PC, and in Going so provided you wilh an affordable alternalive to the high cost of Intel development, To order, ог obtain more information 


call the 10 free number sled above or refer to Ihe order coupon. 


* Requires V-20 or V-30 microprocessor 


RUN/CPM is а "кимей vademark et Miera Inierigees Corporation; Sidekick 15-2 registered Lademare of Borland Internationa! Kaypro is 2 registered trademark of 1ће Каурго Corporation: 
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| wish NEC would 
simply use a new 
number for its next 
model instead of 
adding suffixes. 


its fully compatible with earlier 
models in the PC-9801 series. This 
philosophy has put NEC in the driver's 
seat as far as personal computers in 
Japan are concerned, and it is likely 
to stay there. 

The list price for the PC-9801VM4 
is 830,000 yen, or about $4635 at cur- 
rent exchange rates. 


8-вІТ NECS 

For the past few years, NEC has 
managed to maintain its position as 
a leader in personal computers for the 
Japanese market. In the US., manufac- 
turers of persona! computers intro- 
duce new models relatively infre- 
quently, but here in Japan new models 
appear every few months. NEC con- 
tinues to offer upgraded models of its 
8-bit personal computer, the PC-8801, 
while the American 8-bit computer 
market is essentially moribund. 


BYTE JAPAN 


МЕС latest computers in its 8-bit 
PC-8801 family are |-megabyte flop- 
py disk versions of the PC-8801 MkII 
MR and FR series. These aren't new 
computers in any sense, but they rep- 
resent further refinement of the 
original machine which traces its 
ancestry all the way back to NEC's 
PC-8001 machine that appeared over 
five years ago Based on NEC's 
n PD780C-1 microprocessor, which is 
software-compatible with the Z80, 
and running at the usual 4 MHz, you 
can now buy one with up to 192K 
bytes of main memory. Their graphics 
performance is more than respect- 
able—640- by 400-dot resolution for 
color graphics, using a palette of 8 out 
of a possible 512 colors. Most owners 
run only NEC's N88-BASIC, but the 
machines can run the CP/M 2.2 oper- 
ating system, too. 

The half-height. |-megabyte floppy 
disk drives in the latest models are 
considerably faster than the sluggish 
320K-byte drives NEC had used for so 
long in earlier models. Combine that 
speed with an additional »PD780C-] 
subprocessor and 8K bytes of dedi- 
cated RAM for handling disk I/O tasks, 
and these computers should be able 
to overcome one of the major draw- 
backs of this otherwise very useful 
computer. BYTE Japan readers may 
recall that. before buying my first in 
a series of Fujitsu 16-bit computers, 


| owned an original model of the 
PC-8801 (see BYTE Japan. November 
1984). Apart from the slow disk ac- 
cess, my only other complaint about 
that computer was the slow speed for 
updating the screen, which | suspect 
was partly due to the demands im- 
posed by the РС-88015 powerful Japa- 
nese-language display capabilities. My 
Fujitsu, even though it's a 16-bit com- 
puter, uses a separate microprocessor 
as a coprocessor to relieve the main 
processor of the burden of handling 
the keyboard and the display. 

Its hard to imagine a comparable 
market niche for an 8-bit computer in 
the U.S. these days, but these com- 
puters continue to sell well here in 
Japan, one step above the much 
cheaper MSX machines that most 
buyers still use as no more than 
video-game devices. And they're not 
cheap; there are various configura- 
tions available. but the list price of the 
PC-8801 МКИ MR. without a display. 
is about $1325. 

] wish NEC would simply use a new 
number for its next model, though, in- 
stead of adding suffixes. At this rate, 
[ nearly run out of breath before І can 
say the name of the computer. 


NEXT MONTH 

Г] look at Fujitsu’s new 80286-based 
computers. And a different compati- 
bility problem keeps coming up. m 


We are the reliable manufac- 
ture of ADD-ON card and 
peripheral: 

All our products are superior 
than our competitors aR 
in multi-wise and — ES 
function-wise. NM d 


е ВМ is с regesierad trode mark of inlemotionol 
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Good quality, Reasonable price. 


WHOLESALER, DEALER, RETAIL, STORE AND 
OEM ENQUIRES WELCOME ° 


NIC TECHNOLOGY INC. 


ADDRESS: 3020, SCOTT BLVD, SANTA CLARA, СА 95054, USA. 
TELEX: 4561096 PECO UT TEL: (408) 980-9641 (2 LINES) ATTN STANLEY FAX: (408) 980-1530 
business machines corp. 


The products: 

l. ADD-ON card 
a. Video card 
b. 170 card $ 
c. Memroy expension orü 
d. Hard disk controller card 

4. Peripheral: 

Monitor, Keyboard,Driver, Modem, 
Cable, Power supply, P/C case. 
Ш "STOCKS AVAILABLE” 
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| PC TECHNICIAN 


f агаи 


PC Technician is an innovative set of two 
à-hour instructional video tapes which form 
a complete guide to the ТЕМ? and compat- 
ible personal computer systems. Designed 
for everyone, from the complete novice to 
the software expert. PC Technician pro- 
vides the viewer invaluable first hand 
instruction in the installation and 
maintenance for IBM* and compatible 
systems. 


Part 1 of PC Technician is a complete and 
comprehensive presentation of prominent 
features of the PC family including: 
Motherboard architecture 
Memory Configuration and Addressing 
Monitor Technology 
Floppy and Fixed Disk Technology 
Bus Archilecture 
Serial and Parallel Ports 
Local Area Networking 


Part II of PC Technician shows the details 
involved in actually installing, configuring. 
troubleshooting and replacing: 

Motherboards 

Power Supplies 

Floppy and Fixed Disks 

Drive Controllers 

Popular Expansion Boards 


= 3. "irc Ami 


PC Technician provides instruction not 
found in books or magazines. It is an essen- 
tial tool for anyone interested in under- 
standing their PC. You can't afford not to 
have PC Technician. 
Other products 
available from PC 
Star Productions: 
PC Consultant 
Series 
Lotus 1-2-3 
Symphony 
Microsoft 
Word 
Word Perfect 


PC Programers Series: 


Assembly SPECIAL 
Basic INTRODUCTORY 
c. OFFER 
Prolog $89.95 


A NEW 
DIMENSION 
IN COMPUTER 
EDUCATION 


"PC Technician provides an in-depth 
overview of the installation of computer 
components. We use it to train all our 
technicians and assemblers.” 


John Atma, Chief Technician 
for Tech Personal Computers 


‘After viewing PC Technician, / now 
understand the basics of how my com- 
puter works and was even able to 
replace the 1.2M drive on my AT at 
work. PC Technician was definitely 
worth the топеу.'' 


Brenda Hudson, Data entry and processor 
for Sark Enterprises 


"PC Technician is great. With the 
help of PC Technician, I was able to 
install a 10МВ hard disk on my XT 
without taking it to an expensive 
service center.” 


Gita Beant, Economics major 
at UC Irvine 


ORDER NOW 


ADDRESS 


PLEASE RUSH 
PC TECHNICIAN IN 
С VHS С BETA FORMAT 


D VISA ГІ MASTERCARD 
С CHECK/MONEY ORDER ENCLOSED 
D COD. 


OUTSIDE CALIFORNIA IN 
CONTINENTAL U.S. - PUERTO RICO, 
HAWAII EXCLUDING ALASKA: 


1-800-438-8877 
CALIFORNIA RESIDENTS CALL: 


(714) 771-3560 


PC STAR PRODUCTIONS 
1040 EAST CHAPMAN AVE. 
ORANGE, CA 92666 


ш aod 
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STAR PRODUCTIONS 


BYTE Invites You to Join BIX 


BYTE is the world's leading high-tech microcomputer magazine. Its readers 
collectively possess more information about personal computers and 
related topics than any other group in the world. BIX is BYTE's brand-new 
electronic information exchange, a computer conferencing system that 
puts you in touch with BYTE readers and other computer enthusiasts 


on a daily basis. 


YOU AND BIX 


BIX goes far beyond electronic bulletin boards to 
give you all the advanced features of true com- 
puter conferencing. It's the first major system 
dedicated to microcomputer information. Check 
these features: 

* You can join ongoing discussions about your 
favorite computers, programming languages, op- 
erating systems, and applications programs, ex- 
change information. ask questions, and offer 
opinions. 

* You can read what others have already entered. 
add your own thoughts, and download information. 
* You can participate when it's convenient for you. 
from home or office or while you're traveling. 
е You also get electronic mail with BIX, putting you 
in direct, private contact with BYTE editors and BIX 
users everywhere. 


CUSTOMIZE BIX TO MEET YOUR NEEDS 


As a BIX user, you select only the conferences and 
topics that are of real interest to you. You may join 
a new conference or leave an old one anytime you 
want. Each time you log on to BIX, you're im- 
mediately notified of any electronic mail messages 
waiting for you. and you see which of the con- 
ferences you've joined have had new activity since 
the last time you logged on. BIX keeps track of 
your interests. 

With BIX, you're an active participant in a giant 
microcomputer information exchange. 


WHAT BIX COSTS. .. How You PAY 


ONETIME REGISTRATION FEE; 
BYTE Subscriber .....,....... еже. а — i 
Nonsubscriber 
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BIX HOURLY USAGE FEES (All times are local): 
Off Peak (6 р.т.-7 a.m. plus weekends 

and holidays) 
Peak (7 a.m~6 p.m. weekdays]. .......... $12 


TELECOMMUNICATIONS CHARGES: 
BIX is available via Tymnet from anywhere in the 
United States. 


TYMNET (Continental U.S.): 
Off Peak ....... $2/hr. Peak ....... Só/hr. 


PAYMENT: 

BIX and Tymnet charges are billed through either 
VISA or MasterCard. No cash, checks. or money 
orders, 


START USING BIX Now! 


With our easy on-line registration, you can start 
using BIX in the next few minutes. No lengthy 
waiting for your registration to be processed by 
mail. (Step-by-step instructions on how to log on 
to BIX follow. Reading this material before you 
log on will speed you through the registration 
process.) 


LOG-ON INSTRUCTIONS 
AND REGISTRATION INFORMATION 


BEFORE YOU CALL BIX: 

Having your credit card handy (VISA/MasterCard) 
before you log on will speed you through BIX 
registration. You will not be billed for the time you spend 
on line registering for BIX. If at any time during the on-line 
process you decide not to register for BIX, just Rang up. 


HOW TO LOG ON TO BIX: 
Step 1; Set your computer's telecommunications 
program for full duplex using 8-bit words, no parity. 


and | stop bit, or 7-bit words, even parity, and ] 

stop bit. You may call at either 300 or 1200 baud. 

Step 2: To reach BIX via Tymnet.” 

* BIX is accessible from anywhere in the country through 
local Tymnet numbers. If you don't know the Tymnet 
numbers for your area, contact the BIX Customer Ser- 
vice Line (see below). At other times, numbers can be ob- 
tained by calling Tymnet at 800-336-0149. 

® Call your local Tymnet number and log on. 

® Depending on your baud rate, Tymnet will re- 
spond with "garble" or request a terminal iden- 
tifier. Enter the letter “а”. (Ignore quotation marks 
in this and succeeding entries.) 

e Tymnet will ask you to log on. Enter "byteneti" 
and a carriage return (CR). 


® Tymnet will ask you for a password. Enter "mgh" 
and (CR). You will then be at the door to the BIX 
computer. 


Step 3: (If there is no prompt requesting a login 
at this point, hit a (CR) which should produce it.) 
When you see a phrase ending in “login:”, enter 
"bix. (Echoing of this response is normal.) 


You should now see the BIX logo scroll onto the 
screen and a prompt asking you to enter your 
name. Since this will be your first time on the 
system, enter "new" and a carriage return. This will 


take you to a special section where you enter the 
information we need to register you as a BIX user. 
Follow the on-line prompts and supply the infor- 
mation requested. BIX lets you re-enter data if you 
make a mistake. 


When you've completed your registration, BIX will 
automatically take you to a special "Learn" con- 
ference where you'll get a quick tutorial on how 
to use the system. (Typing "help" or '?" at any 
prompt while you are on BIX will give you an im- 
mediate review of available commands) 


ACCESSING BIX FROM FOREIGN COUNTRIES 


To reach BIX from other countries, you need an 
account with your local Postal Telephone & 
Telegraph (PTT) company. From your PTT, enter 
310600157878. Then follow instructions starting at 
Step 3. A list of PTT addresses and contacts for 
most foreign countries is available by calling or 
writing BIX. 


CUSTOMER SERVICE 


If you follow these instructions but still are unable 
to log on to BIX, call the ВХ Customer Service 
Line for assistance at 800-227-2983, 8:30 am- 
11 p.m. eastern time weekdays. In New Hampshire 
and outside the US.. call (603) 924-7681. 


| ШИШЕ Well Send You a BIX Users 


ЕКІ. 


М 
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COMPUTER 
CONFERENCING 


SUBSCRIBERS 
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zx Manual and Subscriber Agreement 
MENS As Soon As We've Processed 
Your Registration 


BYTE INFORMATION EXCHANGE 
ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-9281 
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OUR PLUG-IN CARD 
GIVES YOU 
PLUG-IN 
CONTROL. 


PC «488 allows your ІВМ PC/XT/AT or com- 
patible to control IEEE-488 instruments. 


WHAT ADDITIONAL SOFTWARE 
DO | HAVE TO BUY? 


None. Р0%0488 supports all pop- 
ular programming languages 
including interpreted and 
compiled BASIC, TBASIC ", 
Microsoft® Pascal, Turbo™ 
Pascal, C, and FORTRAN. 
You can use Tektronix® 
Standard Codesand | 
Formats and emulate » 
HP controller ѕіаіеглей 
2605488 also runs IBN 
IEEE-488 software aj 
| application ргодтар 5. 


Nell as 


IS IT DIFFICULT TO USE? - 


e^ | 

Үои just plug itin. PCo5488 is totally self-contairTe AT'S THE BOTTOM LINE? 

with all software packaged in read only memory. > = м a a 

Documentation includes a complete tutorial and That's the best part. PO «488 costs just $395 

programming reference, plus more than thirty including software support for all popular pro- 

application programs. gramming languages, extensive applications 
library, and the programming and refer- 

ence manual. Order today by calling 

(617) 273-1818 or Telex 247316. 


Capital Equipment Corporation 
10 Evergreen Ave., Burlington, МА 01803. 
X (617) 273-1818, Telex 247316. 


WILL IT WORK WITH ALL 
MY INSTRUMENTS? 


You bet! More than 500 companies, 4 
including every major instrument 
manufacturer in the U.S. and 
| Europe, are currently using 
POM 488. 


Inquiry $9 
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CHEAP STUFF 


None of the products in this 
month's selection costs over 
$100. so every one of them 
fits into a category I'm begin- 
ning to call "disposable soft- 
ware.” That is, you can buy 
any of these programs on a 
whim, without having to 
swear to your spouse that it's your last 
computer purchase, ever. 

| used to have real problems with 
inexpensive software: | never felt very 
good about applying a double stan- 
dard, but Га overlook a program's 
flaws if it did interesting things for 
cheap. These days. Гт quite a bit 
harsher. The producers of low-cost 
items have learned to tout their prod- 
ucts with just as much hype as the 
large companies who hire advertising 
agencies. Once upon a time, | felt that 
by buying this stuff | was helping poor 
starving programmers with good 
ideas and no money. Today, as I pick 
my way through the outrageous 
claims and overblown adjectives, ! 
have no such delusions—everyone 
wants to be a millionaire. and quick- 
ly. too. Every so often. ГП stumble 
across a nifty product from an honest 
shop, and l'll bend over backward to 
be nice—but that's not happening 


frequently. 


ToP HONORS 

This month's column would have been 
a sorry list of losers were it not for It 
Figures (Simpl5oft, 539.95), a pro- 
gram that makes such perfect. logical 
sense that Гт surprised no one 
thought of it before. It's nothing fancy, 
and that's why it's so good. 

The idea is biindingly simple. It 
Figures is a three-column, 20-row 
mini-spreadsheet. Period. The first col- 
umn holds formulas, the second 
shows the results of calculations, and 
the third is for comments. You enter 
your data on a command line at the 


BY EZRA SHAPIRO 


Low-cost software: 


[Е Figures, Dac-Easy Word, 
AI:Typist, and Datatext 


bottom of the screen, the program 
puts them up on the worksheet and 
computes your results, and you get 
your answer. Bingo. 

It's designed for people who don't 
need all the complexity of a big 
spreadsheet, but that doesn't mean 
the program isn't powerful. You've got 
the full range of numerical, statistical, 
and trigonometric functions; named 
variables and line referencing: global 
variables loaded from a standing file: 
and worksheet chaining if you need 
more than 20 lines for your computa- 
tion. You can't do any "either. . .or" 
branching, but that's not what this 
program is for. 

Anyone who has ever sweated over 
trying to set up a template for a trivial 
problem on a big spreadsheet will ap- 
preciate the convenience of It Figures. 
To make life even easier, the program 
comes with 45 templates, including 
linear regression, Ohm's law, ACRS 
depreciation. return on investment, 
Rule of 78, auto MPG and cost, IRS 
1040, the Pythagorean theorem, and 
37 others. 

It Figures is rock solid. clearly 
documented, and a snap to use. Rush 
out and buy this one. 


LOSS LEADER 

What to say about Dac-Easy Word 
(Dac Software, $49.95]? It's inexpen- 
sive, that's for sure. and it has a lot of 
features that make it sound like the 
greatest thing since. . whatever. Reel- 
ing off the list. I'll give you the good 
things: automatic hyphenation, four 
editing windows, database-like mail 


merge, saving of special 
layouts as format files, a 
thorough list of supported 
printers, and all the usual 
word-processing operations. 

І suppose if it were the only 
word processor available, or 
if | were incredibly stingy, | 
could learn to live with it. However, | 
find myself loathe to give it a recom- 
mendation; there are a number of lit- 
tle things that irk me. 

First, the documentation is poorly 
organized and poorly written, and it 
is typeset in boldface, which is amaz- 
ingly difficult to read. 

Second, although the program ac- 
cepts MS-DOS directory paths, it's ob- 
viously designed for a fioppy-based 
system. It defaults to the root direc- 
tory, not the current directory. every 
time it's loaded, which means that if 
you want to use it in a subdirectory 
on a hard disk, you have to reset the 
path every time you bring it up. You 
also can't avoid the default format: 
you have to enter the changes 
manually or load a format file. 

Third, every file operation (directory. 
load from disk, save. rename. etc.) 
starts with a read of the current direc- 
tory, which can take some time, par- 
ticularly on a hard disk. This gets to 
be a real pain when you're dealing 
with windows. As multiple windows 
into the same file are not updated 
automatically. changes made in one 
window are not reflected in the sec- 
ond unless you save and reload the 
file. If you're viewing different files, 
you've got the same problem—you're 
going to be looking at those directory 
screens more than you'd like. 

Fourth, many of the program's basic 
operations are controlled by secon- 

(continued) 
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Жа жы me c—————— a 


dary menus generated from the func- 
tion keys. Every time you complete a 
task, you remain stuck in the secon- 
dary menu; you have to press F10 to 
exit back to editing. 

Fifth. there's this delete/insert busi- 
ness—the only way to delete single 
characters is with the Backspace key: 
the Del key triggers a delete mode in 
which you can erase longer chunks 
(words, sentences, paragraphs). It's 
three keystrokes to delete from the 
cursor to the end of a word—Del. ҒА, 
Del. Likewise. the Ins key toggles an 


ITEMS 
DISCUSSED 


ІТ FIGURES ............... 539.95 
(MS-DOS) 

SimplSoft Products Inc. 

5330 Sterling Dr.. Suite С 

Boulder. CO 80301 

(303) 444-8772 


DAc-EASY WORD..... 
(MS-DOS) 

Dac Software Inc. 
4801 Spring Valley Rd. 
Building 110-B 

Dallas, TX 75244 

(214) 458-0038 


(MS-DOS) 

Quicksoft 

219 First North #224 
Seattle, WA 98109 
(206) 282-0452 


АГТҮРІЅТ 

(MS-DOS) 

Airus 

11830 Southwest Kerr Parkway 
Lake Oswego, OR 97034 

(503) 246-1782 


+t» э 


(MS-DOS, CP/M-86, CP/M-80) 
Datatek Inc. 

909 State Road 584 West 
PO. Box 850 

Oldsmar. FL 33557 

(813) 855-4408 


insert mode. If you move the cursor 
into a block of text and begin typing. 
you overwrite what's there. To insert. 
you have to press the Ins key, which 
breaks the line at the cursor. Enter 
your text, tap Ins again. and your 
paragraph is closed up and refor- 
matted. 

Finally, my copy of Dac-Easy Word 
didn't seem to like large files. | tried 
to load a 32K-byte pure ASCII file and 
then save it without changing any- 
thing. After countless carriage returns 
to get past "memory filled" error 
messages, | got the thing saved—with 
2K missing. Not at the end, mind 
you—the program had eaten lines out 
of the text, every IO to 12 lines or so. 
in no discernible pattern. "Okay." 1 
muttered. “This program doesn't like 
alien files. Let's try to create a long file 
within the program itself and see what 
happens.” | built a 640-byte block of 
text and began duplicating it with cut- 
and-paste. Well. the program began 
swapping to disk after about 5K. After 
zillions of error messages, | finally 
tried to save what should have been. 
by my calculation, a 32K File. Only got 
14K of it. 

Confused. | called Dac's customer- 
support department. For pure ASCII 
files, Dac plans to ship a conversion 
utility shortly, which should (the com- 
pany claims) solve that problem. As 
for the Dac-generated big file, well, 
the woman to whom ! spoke was as 
baffled as | was. With 640K bytes of 
RAM, she told me, [ should be able 
to handle documents as large as 500 
pages. Since there had been some 
revisions since my copy had been 
shipped, she suggested | send in my 
disk for a free upgrade. That's nice; 
Dac earns a bunch of points from me 
for friendly phone help. 

Okay. Assuming the conversion utili- 
ty is shipped and the big-file problem 
is fixed. what have you got? An ade- 
quate word processor with some an- 
noying quirks that costs 50 bucks. | 
don't much care for it, but for 50 
bucks the product is probably fine for 
an occasional memo or letter or short 
report. The menus таке Dac-Easy 
Word moderately simple to learn, and 
if you're not going to use a word pro- 
cessor regularly, they'll protect you 
from silly mistakes. 


On the other hand, if you're a heavy 
user, the little irritations will drive you 
crazy and cost time and frustration. 
If you're going to need a word pro- 
cessor for more than a соире of 
hours a week, check out PC-Write 
(Quicksoft, $75), which only costs 525 
more and has lots more power (al- 
though it's tough to learn, and the 
documentation is so chunky you 
could eat it with a fork). It's not perfect 
either, but at least it's nicely con- 
figurable. | promise a thorough look 
at version 2.6 of PCAWrite next month. 


GIMME A BREAK 

Al:Typist (Airus. $99.95) is a simple 
word processor designed for first-time 
users, and boy. is it simple. Do first- 
time users really need all those com- 
plicated features other software firms 
throw into their products just to make 
their customers feel inferior? After all, 
first-time users might burst into tears 
when confronted with such technical- 
ly complex concepts as mail merge. 
muitiple windows. headers. footers, 
and page numbers, so Al:Typist just 
leaves them ош. Therefore, the pro- 
gram is a stunted skeleton of a word 
processor, suitable for one-page 
memos and shopping lists, but not 
much else. 

The product's only innovation is an 
as-you-type real-time spelling checker 
that operates character by character, 
supposedly designed using advanced 
artificial intelligence programming 
techniques. When you've typed far 
enough into а word for AL: Typist to 
figure out that it's not in the dic- 
tionary. the program beeps at you 
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and highlights the rest of the word. 
Unlike older. less-sophisticated spell- 
ing checkers, this one is incapable of 
suggesting other spellings. It just sits 
there and beeps as you go rummag- 
ing around for your Funk & Wagnalls. 

The press handouts for the product 
state that it was developed as a dem- 
onstration of a brilliant new Al tech- 
nology [which Airus is trying to 
license to other companies). There 
probably is a pretty impressive engine 
under there somewhere: if | were an 
АІ expert. | might even be drooling. 
However, my job here is to evaluate 
applications software. As a word pro- 
cessor. not an Al demo disk, Al:Typist 
is inoffensive, but so limited as to be 
nearly worthless. 


CURIOUSER AND CURIOUSER 

For me, the beauty of modern micro- 
computing is that | don't have to 
develop arcane skills with cryptic 
commands in order to achieve 
mastery over the machine. Face it. 
does anyone really like using UNIX 
editors and formatters to manipulate 
text on a serial terminal? Come on 
now, wouldn't you rather slide over 
here to this nice copy of WordPerfect 
or XyWrite and just type away con- 
tentedly? Sure you would. 

But, to prove that every rule has its 
exception, Datatext (Datatek, $95) 
takes you back. back. back in time to 
the days when men were men, com- 
puters were computers, dinosaurs 
roamed the earth, and text had to be 
beaten over the head with a sledge- 
hammer to make it come out right. 

What we have here is a two-part 
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| A TURBO-10 
J e ERSO HOS « &40KB EXPANDED 
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= DATATECH 5 MOS 
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= СРО 83186, UM 


DATATECH ENTERPRISES CO.. LTD. 
3RD FL. НО. 68 PA TE RD.. SEC. 4. TAIPEI, TAIWAN, R.O.C. 


TURBO-540 


ADD-ON CARD 
FOR AT: 


+ ERSO BIOS = 640KB EXPANDED 
* OPTIONAL 70108-8 CPU, 3 TIMES FASTER 


PC/XT COMPATIBLE 
* EROS BIOS * CPU 8088 


word processor (editor and text for- 
matter) written mostly in 1981. The 
editor itself is horribly archaic; every 
time you want to do something, you 
have to change into the appropriate 
mode. The formatter makes the dot 
commands of WordStar. Peachiext, 
and ROFF look positively wimpy. 
What's more. you get a manual that 
rivals a metropolitan phone book in 
size, shape, weight. and readability, 
and complete source code in 
Pascal/M. 

Before you programmers out there 
leap at the opportunity to get your 
hands on the source, let me point out 
that the program was written for 
CP/M-86 (yeah, right}: in order to run 
it on an MS-DOS machine you need 
a CP/M-86 emulator. Datatext throws 
one in, and gives you the assembly 
language code for one, but do you 
really want to spend your time figur- 
ing out your way around this 
labyrinth? 

This is an outdated product written 
in a dying language for a nearly dead 
operating system. It didn't make it the 
first time around as a commercial 
product; now it's gussied up and re- 
marketed as a programmers toolbox. 
More like a programmer's nightmare, 
when you consider the editing 
needed to turn the code into anything 
useful. 

| can't deal with this. | dont dislike 
Datatext; | just break into a cold sweat 
every time 1 think about it. 

If this sort of masochism appeals to 
you, go for it, but please don't call me 
to tell me about it. | don't want to 
know. ш 
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ADVANCED PROGRAM- 
MER'S GUIDE Featuring 
dBase 1 and dBase lil. Ву L. 
Castro, J. Hanson and T. Rettig. 450 
pp. ilus. softbound. Most com- 
plete guide now available on ad- 
vanced dBase. Covers the latest de- 
bugging techniques, subroutines, 
structured programming and sys- 
tem design and documentation, 
Thorough coverage included on the 
implementation process. 
583149-ХВ $28.95 
(Counts as 2 of your 3 books) 


SOFTWARE ENGINEERING 
HANDBOOK. By the Staff of 
General Electric Company. 224 pp., 
114 illus., outsized BV; x 11 format. 
Proven-in-practica methods for 
tracking, controlling, and reporting 
each item produced as a part of the 
software development process are 
described and demonstrated. Re- 
view procedures are covered in de- 
tail. A recommended format for the 
system specification document is 
also included. 


23 1/656A, $59.50 
(Counts as 3 of your 3 books) 


HANDBOOK OF SOFTWARE 
ENGINEERING. Edited by C. 
Vick and C. Ramamoorthy. 683 рр.. 
332 illus. and tables. Emphasizing 
quality assurance, this first-ever 
guide shows you how to design, 
implement, test and maintain vir- 
tually any type of software. Rang- 
ing from graphic theoretic model- 
ing to software development you 
see how to apply the latest soft- 
ware engineering techniques in 
each stage of development. 
583204-6А $62.50 
(Counts as 3 of your 3 books) 


SINGLE-CHIP MICROCOM- 
PUTERS. Edited by P. Lister. 231 
рр. 102 ilus., 25 tables. Compre- 
hensive coverage of the single-chip 
micros now available, their char- 
acteristics and application range. 
Separate chapters cover Motoro- 
la's M6801 & M6805 families, TI's 
TMS 1000 5 TMS 7000 devices, Zi- 
log’s 280, National Semiconduc- 
tors COPS 400 and Mostek's 16-bit 
MK 682000. 

380/309B $39.50 
(Counts as 2 of your 3 books) 
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SYSTEM DESIGN FROM 
PROVABLY CORRECT CON- 
STRUCTS. By J. Martin. 392 pp.. 
155 two-color illus. Covers "Higher 
Order Software," the break- 
through in system development that 
translates & refines human think- 
ing until program codes generate 
automatically. 

583259-3B $37.50 
{Counts as 2 of your 3 books) 


Join BY TE: The Book Club 
for the Computer Professional 


Get the competitive edge with 
the newest and the Dest information 
in your field ... with books from 
all the leading publishers. 


New Members 4 ^ 
TAKE ANY : BOOKS 
FOR ONLY 5100 EACH* 


Values up to $89.00 


ENCYCLOPEDIA OF ELEC- 
TRONICS. Edited by 5. Gibilisco. 
983 pp.. more than 1,300 illus., out- 
sized 8% x 11 format. From basic 
electronics terms, amateur radio 
and microcomputer technology to 
state-of-the-art digital electronic 
applications, this massive refer- 
ence provides practical informa- 
tion an each topic. Contains more 
than 3.000 alphabetically arranged 
articles. 


583348-4A $50.00 
(Counts as 3 of your 3 books) 


DATA STRUCTURES FOR 
PERSONAL COMPUTERS. Ву 
Y. Langsam, M. Augenstein and А. 
Tenenbaum. 560 pp.. 116 ilius. 
Gives you a solid grounding in high- 
level programming techniques by 
combining the elementary con- 
cepts of data structures with guid- 
ance on structured programming 
in BASIC. 
583186-4B $29.95 
(Counts as 2 of your 3 books) 


COMPARING AND ASSESS- 
ING PROGRAMMING LAN- 
GUAGES: ADA * Се Pascal. 
Edited by А. Feurer and М. Behani. 
271 pp.. softbound. Enhances your 
understanding of these languages 
by comparing their strengths and 
weaknesses. Contrasts and as- 
sesses each so you can choose the 
best for your application. 

583262-3 $16.95 


PROGRAMMING ASSEM- 
BLER LANGUAGE. By P. Abel. 
2nd Ed., 581 pp., 154 illus. and list- 
ings. Updated and expanded this 
carefully detailed study of the 370 
mainframe and Assembler covers 
the essentials of Assembler coding, 
binary operations, and external 
storage. Also discusses debugging, 
floating point operations, macro 
writing and operating systems. 
583088-4В %26.95 
(Counts as 2 of your 3 books) 


MULTIPLE PROCESSOR SYS- 
TEMS FOR REAL-TIME AP- 
PLICATIONS. Ву В. Liebowltz 
and J. Carson. 383 pp., 150 ilius. 
This definitive quide for the prac- 
ticing professional covers each of 
the MPS's major building compo- 
nents, design tools and techniques 
and implementation methodology. 
Case histories from both govern- 
ment and industry are included. 
583237-28 $39.95 
(Counts as 2 of your 3 books) 


ART AND THE COMPUTER. 
By М. Prueitt; intro, by CARL SA- 
САМ. 256 pp.. 277 fuli-color illus. 
First comprehensive survey cf to- 
day's extraordinary computer 
graphics. Describes and illustrates, 
in full color, the principles and 
techniques behind this revolution- 
ary new art form. 

S0B/941B $44,95 
(Counts as 2 of your 3 books) 


STANDARD HANDBOOK OF 
ENGINEERING CALCULA- 
TIONS, 2/e. Edited by T. G. Hicks. 
1,468 pp., 1,292 illus., tables. Now 
revised, updated, and considerably 
expanded, this huge handbook pro- 
vides more than 5,100 step-by-step 
procedures to solve the kinds of en- 
gineering problems you encounter 
most frequently in your work. USCS 
and SI are used throughout. 


287/35ХА $59.50 
(Counts as 3 of your 3 books) 


SUCCESSFUL DATA PRO- 
CESSING SYSTEM ANALY- 
SIS, 2/e. By T. Gildersiceve. 359 
рр.. 117 illus. This completely re- 
vised, updated and expanded guide 
covers the whole process of system 
analysis. in clear, professional lan- 
guage it covers identifying the 
probiem and developing a cost- 
benefit analysis to resting the sys- 
tem for acceptability. 


583311-5B $39.95 
(Counts as 2 of your 3 books) 
PROGRAMMABLE CON- 


TROLLER HANDBOOK. By R. 
Wilhelm, Jr. 718 pp.. 341 illus. First 
comprehensive reference on these 
special-purpose computers that are 
now the standard solution to most 
industrial control applications. 
Special attention is given to the 


* many functions and operations not 


possible to perform with industrial 
control relays. 

§83244-5B $49.95 
(Counts as 2 of your 3 books) 


DATA COMMUNICATIONS, 
NETWORKS AND SYSTEMS. 
T. Bartee, Editor-in-Chief. 359 pp.. 
196 ilius. Brings you up-to-date pm 
digital system design. Shows how 
they operate and the trade-offs they 
entail, Covers basic system ap- 
proaches, network securiry, error 
control techniques and common 
carrier regulations. 

583276-38 $39.95 
(Counts as 2 of your 3 books) 
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FROM FLOWCHART TO PRO- 
GRAM. By R. G. Todd 
583600-9 $19.95 


HOW TO BE A SUCCESSFUL 
COMPUTER CONSULTANT. 


By A. Simon 

572/968 $16.95 
THE THEORY & PRACTICE OF 
COMPILER WRITING. By J. 
Tremblay & P. Sorenson 

651/612B $39.95 
(Counts as 2 of your 3 books) 


INTRODUCING PC-DOS & MS- 
DOS. By T. Sheldon 
565/597 $18.95 


68,000 MICROPROCESSOR. 
By W. Triebel & A. Singh 
583613-0B $34.95 
(Counts as 2 of your 3 books) 


PROGRAMMING WITH 
TURBO PASCAL. Бу D. Carroll 
852908-5B $34.95 
(Counts as 2 of your 3 books) 


COMPUTER ARCHITECTURE, 
3/e. By C. Foster & Т. Iberatl 
583278-XB $38.95 
(Counts as 2 of your 3 books) 


MICROPROCESSOR SYSTEM 
DESIGN CONCEPTS. Ву М. Al- 
exandridis 
583313-1B $32.95 
(Counts as 2 of your 3 books) 


THE ENCYCLOPEDIA OF 
ELECTRONIC CIRCUITS. By R. 
F. Graf 

583265-BA $50.00 
(Counts as 3 of your 3 books) 


DESIGN AND ANALYSIS OF 
DISTRIBUTED REAL-TIME 
SYSTEMS By P. J. Fortier 
216/193B 539,95 
(Counts as 2 of your 3 books) 


THE ADA PRIMER By P. |. John- 
son 
326/266 $16.95 


MICROCOMPUTER ASSEM- 
BLY LANGUAGE PROGRAM- 
MING. By G. Elfring 

583190-2B $29.95 
(Counts as 2 of your 3 books) 


FUNDAMENTALS OF PRO- 
GRAMMING LANGUAGES, 
2/е. By E. Horowitz 

583303-4B $29.95 
(Counts as 2 of your 3 books) 


STEVE CIARCIA'S ASK BYTE. 
By 5. Ciarcia 
881200-3 $14.95 


THE MASTER HANDBOOK 
OF HIGH-LEVEL MICROCOM- 
PUTER LANGUAGES. By С. 


Taylor 
583096-5 $21.95 


* 3 books for only $1.00 each ... if you join now for a 
trial period and agree to purchase three more books— 
at handsome discounts—during your first year of 
membership. (Publishers! prices shown) 


VIDEOTEX/TELETEXT. By A. 


$39.50 
(Counts as 2 of your 3 books) 


CICS Made Easy. By J. J. LeBert 
369/720B $29.95 
(Counts as 2 of your 3 books) 


COMPUTER PERIPHERALS 
FOR MINICOMPUTERS, MI- 
CROPROCESSORS, AND 
PERSONAL COMPUTERS. Ву 
C. L. Hohenstein 

294/518B $39.50 
(Counts as 2 of your 3 books) 


THE HANDBOOK OF COM- 
PUTERS AND COMPUTING. 
By A. Seidman and 1. Flores 
583138-4A $77.50 
(Counts as 3 of your 3 books) 


REAL-TIME COMPUTING: 
With Applications to Data Ac- 
quisition and Control. Fdired 
by D. А. Mellichamp 

582844-BB $44.50 
(Counts as 2 of your 3 books) 


ASSEMBLERS, COMPILERS, 
AND PROGRAM TRANSLA- 
TION. By P. Calingaert 
582110-9B $27.95 
(Counts as 2 of your 3 books) 


PASCAL FOR PROGRAM- 
MERS. By O. LeCarme & J, Nebut 
369/5858 $25.00 
(Counts as 2 of your 3 books) 


ADVANCED C. PROGRAM- 
MING. By The Waite Group 
583618-1 $21.95 


LEARNING WITH LOGO. 
By D. H. Watt 
685/703 $22.95 


MICROCOMPUTER AND 
MICROPROCESSOR IN- 
TERFACING. By J. C. Cluley 
582585-6B $27.50 
(Counts as 2 of your 3 books) 


MICROPROCESSOR AND 
MICROCOMPUTER DATA 
DIGEST. By W. H. Buchs- 
baum & С, Weissenberg 

582835-9B $29.95 
(Counts as 2 of your 3 books) 


MICROPROCESSOR 
DATA BOOK. By 5. А. 
Money 
427/0628 $35.00 
(Counts as 2 of your 3 books) 


BUILD YOUR OWN Z-80 
COMPUTER. By S. Ciarcia 
109/621 $22.85 


MICROCOMPUTER IN- 
TERFACING. By B. Artwick 
789/4368 $28.00 
(Counts as 2 of your 3 books) 


More Books to Choose from 


DATABASE DESIGN, 2/e. 5y 
С. Weiderhold 
701/326B $39.95 


(Counts as 2 of your 3 books) 


INTERACTIVE MESSAGE 
SERVICES. By D. Chorafas 
108/501B $32.95 
(Counts as 2 of your 3 books) 


STRUCTURE & INTERPRE- 
TATION OF COMPUTER PRO- 
GRAMS. By Н. Abelson 5 С. 
Sussman 

583258-5B $34.95 
(Counts as 2 of your 3 books) 


С PRIMER PLUS. By M. Waite. 
S. Prata & D. Martin 

583111-2B $29.95 
(Counts as 2 of your 3 books) 


THE UNIX PROGRAMMING 
ENVIRONMENT. By B. Ker- 
nighan & К. Pike 

583007-8B $26.95 
(Counts as 2 of your 3 books) 


THE THEORY OF RELA- 
TIONAL DATABASES. By D. 
Maier 
582986-XB $35.95 
(Counts as 2 of your 3 books) 


PRINCIPLES OF INTER- 
ACTIVE COMPUTER 
GRAPHICS, 2/e. By W. М, 
Newman & В. Sproull 

463/387В $41.95 
(Counts as 2 of your 3 books) 


MICROCOMPUTER OP- 
ERATING SYSTEMS. By 


M. Dahmke 

150/710 $18.95 
ELECTRONIC ENGI- 
NEERS' HANDBOOK, 


2/е. By D. С. Fink & D. 
Christiansen 

209/812A $89.00 
(Counts as 3 of your 3 books) 


£80 USERS MANUAL. Ву 


J. Carr 
582336-5 $16.95 


INTRODUCING THE UNIX 
SYSTEM. By H. McGilton 5 
R. Morgan 

450/013 $24.95 


HANDS-ON BASIC For the 
IBM Personal Com- 
puter. Ву H. Peckham 
491/78Х 


$23.95 


Why YOU should join the Byte Book Club" now! 


@ Best and newest books from ALL publishers! Books are selected 
from a wide range of publishers by expert editors and consultants to 
give you continuing access to the best and latest books in your field. 


@ Big Savings! Build your library and save money too! Savings range 
up to 40% or more off publishers’ list prices—usually 20% to 30%. 


© Bonus books! You will immediately begin to participate in our Bonus 
Book Plan that allows you savings up to 70% off the publishers' prices 
of many professional and general interest books! 

© Convenience! 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 


and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto: 
matically. If you want an alternate selection—or no book at all—you 
simply indicate it on the Reply Card and return it by the date specified. 
You will have ат least 10 days to decide. If, because of late delivery of 
the Bulletin you receive a Main Selection you do not want, you may 
return it for credit at the Club's expense. 


As a Club member you agree only to the purchase of three addtional 
books during your first year of membership. Membership may be dis- 
continued by either усы or the Club at any time after you have pur- 
chased the three additional books. 


Fil out the card and mail today! If the card is missing, write to: 


BYTE BOOK CLUB РО. Box 582, Hightstown, New Jersey 08520-9959 
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сонниие from page 24) 

and object code of programs includes a 
protection of the screen displays and user 
dialog. | wish to caution you that this is 
not as simple as he would have you 
believe. Things that are purely functional. 
or that can only be expressed in a limited 
number of ways, are not eligible for copy- 
right protection. | would say that one 
could not copyright the use of a picture 
of a floppy disk as an icon and have it be 
upheld. | can only think of two methods 
for pictorially conveying the idea of a 
disk-a picture of a floppy disk or a pic- 
ture of a disk drive. Anything that's that 
limited cant be copyrighted. There is. 
therefore. argument that a trash can icon 
could also only be expressed in a limited 
number of ways (a trash can, a bit bucket. 
а spittoon, or a garbage truck). On the 
other hand. а siavish copying of the en- 
tire setup of icons and menus would be 
less supported by this argument. 

In addition. it is not at all clear that the 
greeting card and TV show cases are 
dispositive of the issue. In such products 
the look and feel is everything. In com- 
puter software the look and feel is only 
one component of the total package. Pro- 
grams have more than user interfaces; 
they have data manipulation functions. 
operating system interfaces, and numer- 
ous control structures and data structures 
that are connected to. but not dictated by. 
the user interface. To point to the way the 
program's screen looks and say that if it 
looks like some other program it is an in- 
fringement, in the way that the copying of 
the look and feel of greeting cards. car- 
toons, and television characters is an in- 
fringement. is a rather large jump in both 
legal and practical logic. 

It is important to keep in mind that there 
are no court decisions that diredly address 
these issues. 

Mr. Bransfield falled to properly charac- 
terize the nature of both SAS Institute, Inc. 
и S&H Computer Systems, Inc. and Whelan 
Associates, inc. v. jaslow Dental Laboratory, lac. 
Neither of those is a “look and feel” case. 
In both cases the issue was whether or not 
the defendants violated the copyright 
holders’ rights by translating the source 
code of a program to another machine/ 
operating system environment. It is impor- 
tant that the defendants had access to the 
source codes of the programs and were copy- 
ing not only the user interface but also the 
program structure and logic. This is clearly 
distinguishable from a “look-alike” or 
“work-alike program that was written 
without access to either the source code 
or the disassembled object code of the 


original program. 
(continued) 
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In 545, there was far more copying of 
the code than Mr. Bransfiekd indicates. The 
number of lines he mentions were the 
number of lines that the court and the ex- 
perts identified as being directly copied. 
Throughout the defendants code were 
obvious examples of thinly disguised 
copying of the original statistical analysis 
program. There were also examples of 
dead-end bits of code that had no func- 
tion in the SAS program. Equivalents of 
those dead ends were also found in the 
defendant's code. it was clear that the SAS 
case involved much more than a similari- 
ty between the two programs with respect 
to screen displays and user interaction. 

Whelan is an even worse example for Mr. 
Bransfield to use. In Whelan. the defendant. 
Jaslow. attempted to write a program to 
computerize his dental lab. Upon realiz- 
ing that the project was beyond his abil- 
ities, he hired a consulting firm. The con- 
sulting firm's agreement made the firm 
sole owner of any software that resulted 
from the work they did for the defendant. 
jaslow assisted the consulting firm in de- 
signing the screens and user interaction 
dialog. If Mr. Bransfield’s analysis of com- 
puter programming as merely “grunt 
work” is correct, then Whelan Associates 
rooked Mr. Jaslow. To anyone who has 
done any programming or read large 
amounts of other peoples code. Mr. 
Bransfield's assertion that there is no ar- 
tistry in writing code is absurd. Writing 
good code is a lot like writing good for- 
mal poetry. There are a lot of restrictions 
on how one may express an idea, and the 
object is to convey exactly what one wants 
to convey in the most concise and power- 


14 DAY FREE/ 
TRIAL 
OFFER 


LOGICAL DEVICES INC. 
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ful fashion within the rules of the genre. 

When the original code was written for 
Jaslow's lab it was in EDL on an IBM series 
| system. Later it was converted to BASIC 
on a DataMaster 26. Sometime after that, 
Whelan and Jaslow had a falling out. Later, 
Jaslow decided to convert the program for 
the IBM PC. With the help of another con- 
sultant, he did so and began marketing the 
product in competition with Whelan's ver- 
sion, also converted for the PC. Whelan 
sued: Jaslow lost. The case is now being 
appealed. It is clear that this is not just a 
“look and feel" case. Ethically, the rights 
to the screens and user dialog should be- 
long to Jaslow. Legally, he gave up those 
rights in the original contract he and his 
company signed with Whelan. While Mr. 
Bransfield is correct in saying that the de- 
fendants in SAS stole the user interface 
from SAS's copyrighted program, it is not 
fair to all to characterize Jaslow's actions 
in the same breath. Given Apple's usur- 
pation of Xerox PARC's interface, the char- 
acterization of DR! is a little like a defense 
of the pot calling the kettle black. 

As for Mr. Bransfield's analysis of what 
drives software producers to make im- 
provements to the user interface, he has 
made an error in interpreting history. 
Those uservicious programs on main- 
frames were more a product of the en- 
vironment and type of users such ma- 
chines had. and not of the level of com- 
petition. The point he misses is that all of 
those developers are busy reinventing the 
wheel each time they come out with a 
more "user-friendly" interface. If one could 
use a common set of standards and im- 


prove on them within a particular program, 


STAND-ALONE EPROM PROGRAMMER: $395.00 


SHOOTER ~ Aim low in cost 
and high м quality with this 


containing 128 k-bits of internal 
RAM. Program al! popular single 
voltage EPROMS 2716-27256 


e ideal for light use and personal 
projects; field service too! 

e Stand-alone copy and verify 

e Fast intelligent algorithm 

» Built In debug firmware for 
RAM editing via terminal/PC 

е R5232 port: to 2400 baud 


stand-alone EPROM programmer 


including CMOS and "A" versions. 


both the developer and the user would be 
that many steps ahead of the game. 

These user-friendly interfaces are impor- 
tant mostly for people who want an auto- 
matic entry into new programs. If each 
user interface is different from every other, 
not much is accomplished. If, on the other 
hand, there are similarities where they 
would be helpful and innovations when 
they are needed, users would be much 
better off. This even applies to people 
who prefer the "stick-shift method" of con- 
trolling a computer. | am glad that Borland 
put the WordStar command set in the 
Turbo Pascal editor rather than something 
| had never seen before when | started us- 
ing it in 1983. 1 am also glad that there 
are substantial similarities between MS- 
DOS and CP/M-80 and -86—it makes jump- 
ing back and forth between machines 
much easier and much less frustrating. 

Conversely, | agree with most of Mr. 
Williamss reply. it is clear that Apple 
builied DRI, Apple knew well that DRI did 
not have the resources for a prolonged 
legal battle and Apple probably saw it as 
a quick way to limit the impact of newer 
68000 machines on the Мас5 share of the 
market. As for the legality of visual copy- 
rights in the context in which they are 
presently being discussed, | submit that 
things are not as cut and dried as Mr. 
Branslield implies. | also second Mr. 
Williams's notion that the use of this con- 
cept should be curtailed in the area of 
computer software by either the courts or 
Congress. 

in closing. | wouid like to make the sug- 
gestion that you do an article examining 
the ADAPSO plan for a hardware "key" 


• Communication software 
available directly from 
Logical Devices 
• Up/download INTEL/ Motorola 
type file formats and ASCII/Hex/ 
Binary type file formats 
Compare features, compare price; 
then make the Logical choice. 


IT'S LOGICAL 
For detalis, write or cali: 
1321 NW 65th Place, 
Fort Lauderdale, FL 33309; 
(305) 974-0967: toll free 
800-331-PROM TELEX 585142 
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system of copy protection. Now that the 
Justice Department has decided that it will 
not prosecute such a system under the an- 
titrust Jaws, the system's legal viability has 
been increased. If anything will kill the 
plan. a good article on the costs and head- 
aches this system is likely to cause for 
users should do the trick. 
HENRY C. Davis 
Carlisle, PA 


Mr. Bransfield’s letter never broached 
the crucial issue: Why is it Apple, not 
Xerox, that is entitled to believe it has 
proprietary rights over the Xerox Star/ 
Macintosh-type interface? If Apple has 
paid royalties to Xerox for the interface 
pioneered at Palo Alto Research Center, 
then Apple's stance is justified. But | recall 
that present Apple Fellow Alan Kay origi- 
nally dismissed the Macintosh as a cheap 
knockoff of the work done at PARC. In any 
case. as owner of an Atari 5205Т, | was 
confident that Apple would run into а 
buzz saw had it tried to strongarm Jack 
Tramiel. 

Mr. Bransfield has apparentiy done lit- 
tle or no programming. even on a hobbyist 
level. Even given the idea to be comput- 
erized and a general outline of how to ac- 
complish it, writing sufficient code is 
creative and nontrivial: It is not grunt 
work. 

DANIEL M. HOWARD 
Oakland. CA 


THE PERSONAL COMPUTER OF 
THE NINETIES 

| have had the opportunity to work and 
play with microcomputers since | first 
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owned a TRS-80 Model I in 1978. | sold 
it long ago to pay the rent and feed three 
kids as | worked toward a computer 
science degree. As [ starved my way 
through school I often thought about just 
what personal computer | would like to 
have when. and if. | graduated. 

| have watched with interest as both my 
expectations and the technical abilities of 
personal computers grew over the years. 
| clearly remember when few people 
could figure out how anyone would be 
able to use the 48K you could get on a 
Моде! [. Now there are Ada compilers for 
the PC AT that require a minimum of 3 
megabytes of RAM. 

With this evolutionary process in mind. 
| have been thinking about what the per- 
sonal computer of the nineties ought to 
be like. The perspectives | bring to this 
question are somewhat diverse. | am in my 
mid-thirties and have earned my keep as 
a programmer, microwave systems engi- 
neer, data communications technician. 
and small business systems consultant. 
Thus. | have dealt with everyone from the 
“power user" to the poor slob trying to 
balance his books. Given that, here is my 
“infinite wisdom." directed at the systems 
designers of the world, on what this next 
decade needs in a personal computer: 

CPU: 80386. Compatibility with the 
massive base of 8086 software is absolute- 
ly critical. This 32-bit CPU offers it at a 
mind-blowing 3 to 4 MIPS! Make sure that 
there are provisions for a multiprocessing 
environment in the design. 

Display: Minimum 1024 by 1024 by [6 
colors. That may seem like a tall order, but 
chips capable of supporting this are 


already in development at Intel and other 
companies. Users will demand it from an 
ergonomic viewpoint as more time ís 
spent in front of CRTs. EGA may be пісе, 
but is it really good enough for CAD. desk- 
top publishing. or even Volkswriter? 

Memory: 4 megabytes, no wait state. in 
the system as a minimum. with the capa- 
bility to go much higher. The 80386 sup- 
ports 4 gigabytes of RAM. Multitasking. 
multiuser, and multiprocessor enviror- 
ments will demand this much RAM. 

МО: The mouse, or its equivalent. will 
have to be supported directly from the 
system and not use up a serial port. Micro- 
soft needs to put a standard interface in 
DOS. The growing use of environments 
such as Windows makes this necessary. 

| challenge not only the American manu- 
facturers but also those In Taiwan. Korea. 
and the rest of the Far East to lock ahead. 
This system closely parallels the 3M uni- 
versity proposal while maintaining the 
path to the present software world. The 
use of the graphics device interface would 
remove any portability problems. 

i estimate that a machine with these 
capabilities could be prototyped before 
the end of 1986, with the possible excep- 
tion of the graphic capabilities. it could be 
on the market by the end of 1987. 

The power it would provide to the user 
would be tremendous. [t would take years 
for our software designers to come close 
to using the capabilities that a system like 
this would provide. but after they did, the 
benefits to the user and to society would 
be more than we can now imagine, 

Jim TRUDEAU 
Chico, СА Ш 
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CHAOS MANOR MAIL 


Conducted by Jerry Pournelle 


ALIEN NAMES 

Bob Albrecht tells me that the Allen 
Names program mentioned in a previous 
column is freeware and Is available with 
source code from 


Dragon Quest 
PO. Box 7627 
Menlo Park, CA 94026 


Those who need to generate names 
and/or Insults for aliens are advised to 
write. 


AN URGENT REQUEST 

A group of prisoners at San Quentin are 
trying to learn a vocation. They are in 
dire need of donated PCompatible soft- 
ware In quantities of five copies or so. 
This includes the latest revisions of DOS, 
spreadsheets, and nearly anything else 
that might be useful in vocational classes. 
Those Interested should write to Correc- 
tional Education Institute, Attn: Mr. Allan 
Jensen, Barclay's Bank. 3400 Central Ex- 
pressway, Santa Clara, CA 95050. 

The Institute is a 501(c)-3 organization 
and donations are deductible. 

All the machines at San Quentin are 
PCompatibles except for one Apple ile 
and one HP 150. I'm sure they could use 
hardware as well as software: none of 
their machines have clock boards, graph- 
ics cards, or memory extensions. 


LANGUAGE SELECTION 
Dear Jerry. 

The letter in the March Chaos Manor 
Mail ("Language page 293) was excellent 
and thought-provoking. l'm writing to en- 
courage you to give your readers input 
from your experiences and perspective on 
considerations to keep in mind when 
choosing a programming language. 

For some time | have been thinking 
about learning another programming lan- 
guage. but I’m not a professional program- 
mer and don't have contacts with people 
to ask for guidance. | learned and used 
FORTRAN on a mainframe many years 
ago. and | quickly picked up BASIC after 
buying an Apple 11+ four years ago. A year 
or so ago | began to wonder if | should 
learn a structured language, but which? 
Pascal turns me off (maybe for the reason 
David Suits cited), C is so "symbolic" It is 


harder to read than Pascal. etc. Recently, 
several BASICs have been introduced that 
enable structured programming. and they 
would stili be easy to read as well as more 
easily learned. But which one should | 
choose? (And many others must be in 
similar dilemmas.) 

Your remarks on True BASIC in the same 
column were stimulating. but there are 
quite a few other BASICs now—Better- 
BASIC. Professional BASIC. QuickBASIC. 
and ZBasic among others. What con- 
siderations should a nonprofessional pro- 
grammer, with needs somewhat like your 
own, keep in mind when deciding between 
the BASICs available now? 

WAYNE L. ST. JOHN 
Carbondale, IL 


There's an excellent BASIC conference 
on BIX: it's conducted by Bruce Tonkin, 
who consistently proves that you can 
write good, practical programs in BASIC. 
He's quite fond of Microsoft's new Quick- 
E which is fully compiled and very 

st. 

| also recommend Baen Software's 
QuickScreen (distributed by Simon and 
Schuster). 

1 stiil don't recommend True BASIC: It's 
not so much the language Itself as that 
it's neither interpreted nor compiled and 
in my judgment incorporates many disad- 
vantages of both. It does have features 
not found in other BASICs. 

And, of course, those who want to 
learn new languages would do well to 
check out Modula-2 and Ada. 

Best.—Jerry 


LISA 
Dear Jerry. 

David Brandt's comments in the January 
bag of Chaos Manor Mail (“Sour Apples." 
page 366] caught my attention. He ob- 
jected to the Macintosh because he felt 
it lacked the fundamental requirements of 
a "business computer": an ergonomic key- 
board with separate numeric and cursor 
keypads: a large. clear display. with an op- 
tion for color; two disk drives: and expan- 
sion slots. 

Mr. Brandt failed to note that Apple 
once produced a product with most of the 
very features he desires, plus more that 


were highly advanced. But despite all that, 
it still failed. And it was this irony that 
caught my attention. 

The Apple product in question? Why the 
Lisa. of course. 

It's true. The Lisa (later the Macintosh 
XL) had numeric and cursor keypads: a 
large. high-resolution display, with an op- 
tion to correlate shades and patterns to 
different hues in order to produce printed 
output in color; two disk drives, or a disk 
drive and a hard disk: and expansion slots 
for memory up to 4 megabytes. 

50. if it was so good. why did it fail? 
(And. for that matter, why bring up a 
defunct product?) The reason is that the 
Lisa had shortcomings that every micro- 
computer manufacturer must resolve: 
price and marketing. and performance 
and enhancements. 

The Lisa was introduced with what was 
at the time a huge price tag—$10,000. 
Whether Apple (or any other vendor) is 
justified in charging such fees is debatable. 
But if you charge such a high price, your 
customers are going to demand (and 
should get!) a lot of machine for their 
money. 

Apple took an interesting approach to 
the Lisa software. They provided a pack. 
age of closely related applications they felt 
met most of the needs of the typical busi- 
ness user: spreadsheet, word processor. 
graphics, etc. These applications were pro- 
vided by various software houses. And 
while all were adequate. and some remain 
to this day among the best of their kind, 
the user was dependent upon Apple to 
provide timely enhancements with the 
abilities of equivalent stand-alone prod- 
ucts. Though this was the need, enhance- 
ments were slow in coming, often buggy. 
and not always easy to use. 

If performance of the software was ques- 
tionable, that of the hardware was less 
equivocal. Microcomputer users have 
come to expect fast response time, espe- 
cially if their machine has а hard disk. The 
Lisa was distressingly slow. One can find 
many reasons for this (the demands on the 
CPU to do graphics and multitasking: Lisa 
Pascal instead of assembly language: the 
slow ProFile disk, a carryover from the 
Apple 111, that seemed hard-pressed to 

(continued) 
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serve applications that went to the disk 
often; etc]. But the fact remains— 
performance was slow: the users expected 
more. 

No matter how good your gear is. you've 
got to convince someone to buy it, Let's 
face facts: IBM is one of the best marketers 
in the world 

| have no ties to Apple. professionally 
or otherwise. But | like the Macintosh. А 
lot. | like it for reasons that are both 
technical and aesthetic and that go be- 


CHAOS MANOR MAIL 


yond the scope of this discussion. (Though 
you might ponder this: Because of the 
ability to draw information and controls as 
needed for an application, software can be 
liberated (rom many of the limits of inter- 
face hardware. This may be as significant 
as superseding teletypes with CRTs.) 

| do not say that it is an ideal machine 
(some of the design decisions revealed in 
Inside Macintosh make me cringe). Nor that 
the IBM PC is a bad machine (though the 
history of IBM shows that they have always 


Does your interface give you 


A LONG FACE? 


— Ww , 


irs sad! The hours that people spend trying 
to get two pieces of hardware interfaced through 
the serial ports. They buy "standard" cables that 
don t work! They call the "Tech Assistance" line 
and that's busy. They fiddle for hours with a 
breakout box and still don't get the correct pin 
configuration. 
Well, now they can smile and use those 
hours for something productive! 
2 The SMART CABLEMAKER $С821 has arrived, 
Unlike other cable devices claiming to 
resolve RS232 connections, SC821PLUS's LED 


display gives a complete graphic display of the interface. And you know 
the interface is correct because your system is already up and running. 

Total time to interface 2 pieces of equipment and figure the correct 
interface? About 30 seconds! Try that with a breakout box. 


Features: 


* Instantly interfaces all R5232 serial asynchronous equipment. 
© Displays the correct cable configuration of the equipment being 


interfaced. 
* Reconfigures for cach 
RS232 application needed. 
€ Comes with 2 cables with 
male and female DB25 
connectors on each end, 
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or power supply, derives 
power from attached 
devices. 

€ Tri-state LED's. Smart 
Cable logic. 


Just 149.95 
plus shipping 


Call 1-800-227-2817 
Dealer inquiries invited 
MASTERCARD/VISA ACCEPTED 


IQ TECHNOLOGIES, INC. 


BELLEVUE, WA 


OTHER SMART PRODUCTS: SC 807 (IBM PCi), SC 809 (Apple lic), $C 817 (Universal R5-232 
Interface), SC 880 (IBM РС-АТ), SMART SWITCH BOX 1000, SMART SWITCH BOX 1300, SMART 


DATA METER 831. 
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pursued goals that might make Mr. Brandt 
pause in his enthusiasm). | do hope rhat 
Apple has learned from its mistakes and 
that the potential of the Macintosh evolves 
and flourishes. And that it does not meet 
the same fate as the Lisa. 
TIM ALLEN 
Seattle. WA 


Gee, Га have thought that Apple's "in- 
teresting approach" to software had 
more to do with Lisa's death than any- 
thing else. 

Apple was built around open systems 
that generated not only user loyalty but 
third-party support. No company, no 
matter how large, can afford to have on 
staff as many skilled programmers and 
hardware designers as are out there in 
the user community; thus, other things 
being equal. the open system will always 
Slaughter the closed опе Of course. 
other things aren't always equal. 

There's a lot of evidence that Apple is 
no longer the same company. There are 
even rumors that Woz will be back. There 
are said to be frantic efforts to "open up" 
the Mac. i wish Apple well.—jerry 


MODULA-2 
Dear Jerry. 

In your February and March columns. 
you mentioned a CP/M Z80 Modula-2 
compiler from Workman and Associates, 
but you gave no address for Workman or 
for any source that supplies it. How cruel 
of you! 

Please send me the address ASAP so 
that | can order my copy. Professionally, 
| do Ada programming. and from what 1 
hear about Modula-2, it sounds like it of- 
fers most of what Ada offers but is de- 
signed with smaller hardware systems in 
mind. Thanks. 

DAN SANDERSON 
Austin, TX 


The addresses usually appear т the 
“Items Discussed" Бох; apparently not 
in this case: 


Workman and Associates 
112 Marion Ave. 
Pasadena, CA 91106 


They've improved FTL Modula-2 since 
it came out. Workman also handles a 
CP/M version of RR Software's Janus/Ada, 
which is one of the best tools for teaching 
the essentials of Ada: but for practical 
280 programs, FTL Modula is better. Ada 
and Modula-2 have more in common 
than most ѕирроѕе —јеггу ш 


• BEST OF BIX е BEST OF ВХ ж 


THE BEST OF BIX is a selection of the most interesting messages 
from BIX, the BYTE Information Exchange conferencing system. The 
conferences covered for this month include those for the Commodore 
Amiga, Atari 520ST and 1040ST, the IBM PC family and compatibles, 
and the Macintosh computers. These pages represent only a small 
fraction of the material discussed in these conferences. 

For information on joining BIX, see the instructions on page 378. 


AMIGA 


This month's Amiga highlights include a short tutorial on Amiga's joy- 
stick ports, a report on Transformer and 5%-inch floppies, and discus- 
sion of hard disks and memory expansion options, The Bugs and Fixes 
section outlines problems and solutions involving Pascal, screen 
editors, and some mysterious vanishing icons. The Amiga highlights 
conclude with helpful hints for photographing Amiga display screens. 


JOYSTICK PORTS 
amiga/main #2447, trom cmcemanis [Chuck McManis] 


Amiga A/D Convertere? 
On Ihe pin descriptions of the mouse port are two pins labeled "POT 
X” and "POT Y" Does this imply that the Amiga will also accept 

" joysticks such as those available for the IBM PC? Further, 
аге these pins looking for a resistance (change in current) or a change 
in voltage? If | knew, | would (Ке to try a homemade A/D input circuit 
The next thing would be how fast | can read the joystick port. 


amiga/main #2448, from wvolkaegis |William Volk, Aegis 
Development) 
a comment to 2447 


The POT X and POT Y will measure resistance only, sort of like the old 
APPLE It pote; you can hook up analog joysticks or paddles or a 
photoresisior (hint, hint, ThunderScan). 


amiga/main #2449, from jsan [Jez San, Argonaut Software] 
a commant to 2447 


Chuck, the Amiga A/D converters (labeled POT X and POT Y on the 

joystick port) are indeed for use with analog joysticks. They look for a 

resistance by discharging a capacitor at the vertical sync pulse (start of 

TV frame), and they time how long it takes for the capacitor to gel 

р up, which naturally depends on the resistance of the POT at 
lime. 

| believe you must read a latch to determine which particular TV 
scan line was active at the time the capacilor was charged up. Since 
each scan line takes n microseconds, you can multiply through Io find 
the exact resistance of the POT. 

I'm nat definite about this. Can someone from Commodore-Amiga 
confirm the actual method of reading the POT? Or have | gone and 
been "naughty" and described the “dirty” method of accessing it 
Perhaps there is a tiean” OS call for reading ihe POT! 


amiga/main #2454, from cheath [Charlie Heath, MicroSmiths} 
a commant 10 2447 


There are device dnver functions for the game port for several different 
types of controllers, Including proportional joysticks. Incidentally, one of 
the mouse buttons actually is read via a resistive input, ! believe the 
fright (menu) bulten. 

However, | tried to implement the digital joystick on the rear input 
port; | got it working so long as | didnt close and reopen the device. | 


П ЕСТ оғ BIX e | " 
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required about 100 lines of C code and crashed when | closed and re- 
opened it. Then | switched to just reading the РІА and custom chip 
registers; it requires about five lines of C and doesnt crash. 


amiga/main #2471, from pselverstone [Pater Selverstone| 
a comment to 2447 


| have gotten two 8-bit proportional pots (at 60 samples per 


and five buttons out of the right port by going Өгесіу to the chips. The 
A/D conversion seems reasonably linear with respect to resistance. No 


· noise or crosstalk problems. 


TRANSFORMER CAVEAT 
amiga/main #2615, from rayzim [Ray Zimmerman] 


Need Help with 5Y4-inch Floppy and Transformer 

| just got my iga 5¥4-inch floppy with Transformer and 
was amazed to find that it is not an "Amiga disk—ie, it is not recog 
nized by AmigaDOS or Workbench. Furthermore, there is no known 
method to move files from PC-DOS/MS-DOS to the 34-inch floppies, 
according to Commodore Tech Support. 

Furthermore, Commodore Tech Support said there are no plans to ir 
legrale Ihe 54-inch floppy with the rest of the Amiga. 15 this trug? | 
guess | was light-headed in assuming that | could do these things. 

Do you, gentle reader know of any sofware that will (а) make my 
514-inch a "df2;" for AmigaDOS and/or wh, or (b) allow transfer from 
MS-DOS disks to Amiga disks? 

| suspect that the public will be looking for such software also, or 
else theyll shun the drive. 


amiga/main #2616, from pariseau |Bob Pariseau, Commodore-Amiga] 
a comment to 2615 


V1.2 will treal an external 5¥4-inch floppy as an AmigaDOS disk with 
the exception of automatic recognition of disk change. You are correct 
in noting thal по data transfer software comes with the v1.0 Transformer 
product. | do not expect а Transformer-based solution from Com- 
modore very soon. This would be an ideal area for someone to make а 
quick buck (or perhaps some public domain software?) 


HARD DisKS AND MEMORY OPTIONS 
amiga/main #2510, from cmcmanis 


SCSI for Amiga 
By the by, at the West Coast Computer Faire the guys from MicroForge 
were showing their hard drives and expansion stuff. But what Ї found 
most intriguing was that their hard disk interlace had only one 50-pin 
cable running from iL 

After some marketing chit-chat it boiled down to the fact that they 
were indeed running an SCS! bus to the hard disk. Seems that one of 
these and ап Ampro SCSIIOP would provide nearly unlimited I/O 
capabilities. (The Ampro IOP is a board that has a programmable 280 
on it, an SCSI bus with builtin target firmware, and an STD bus edge 
connector) 


amiga/product.desn #717, from sparta [Tracy Icard, Sparta Inc] 

a comment to 2510 

MicroForge Drive 

А few weeks back | received my 40-megabyte MicroForge hard disk 

and put it on my machine. There were some problems with spurious 

read errors from filas installed on the drive. The suspected problem 

hinged around the fact that my Amiga has a CSA piggyback board 

with 68020/68881 and 512K bytes of static RAM, This suspicion was 
(continued) 
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substantiated by the fact that the drive appeared to work fine with a 
standard Amiga. 

The other day | received ту 7-slot expansion box and, I'm happy to 
report, this solved the problem. Once the drive was installed in the ex- 
pansion box | had no more problems. The drive works magnificently so 
far. The problem is probably related to one (or both) of two things: 


1. Using the single-slot adapter supplied with the disk. The controller 
board is powered from the Amiga rather than from the 130-W supply 
thal powers the drive. The expansion box powers the егіге expansion 
bus from the 130-W supply. 

2. The design of the 7-slot adapter may act differently with respect to 
my machine, causing the error to no longer appear. 


Whatever the cause, the unit now works fine. One new item that 
MicroForge passed on to me is regarding its 2-megabyte RAM board. 
They have shelved this board, as another company (RS Data Systems) 
is producing a better board that MicroForge is going 10 sell instead. 
This board will be available very soon and has a capacity of 2 to 8 
megabytes. The basic board has sockets for 4 megabytes and comes 
either with 2MB ($995 lisi) or 4MB ($1395 list). 

There will also be a piggyback board with capacity tor another 4MB. 
The main board, with piggyback, loaded with 6MB will list for $1675 
and fully loaded with 8MB will list for $1995. 

Those who already ordered the 2MB MicroForge board will be 
shipped the basic board with 2MB on it. Just for Ihe cost of 2MB of 
RAM, it can be upgraded by the purchaser to 4МВ! 


amiga/product.desn #718, from mposehn [Mike Posehn] 
a comment to 717 


How much memory is lost when the hard disk is attached? Is it 17K, 
like when a second floppy is installed? 


amiga/product.desn #721, from cheath 
a comment to 718 


{ would guess none, depending on the device driver. So far all of Ihe 
hard disks | have heard about read via CPU rather than ОМА: | would 
guess that tha drivers are doing sector 1/0 rather than DMA track I/O. 
But the driver itself would also have to be in RAM, so it might use up a 
fair amount of RAM even doing sector 1/0, 


amige/product.dcsn #723, from althoff [Tom Althoff, Indian Park 
Electronics] 


a comment to 717 


| just hooked up my 20MB MicroForga hard disk and 7-50 box. Yes, it 
works well, but | hava two minor complaints. The top lid sags under a 

few pounds of weight (mine was bent during handling at MicroForge). | 
can set the Amiga RGB monitor on the case carefully, though, without 
causing a permanent bend. 

The gather concern is RF sensitivity. in a strong RF field, the Amiga 
itself is surprisingly resistant to any erratic behavior or even blooming of 
the monitor However, with the expansion box ordine, the sensitivity to 
RF increases by a factor of 10. At some point, | will take the time to 
scrape the paint off the junctions of all the panels Ihat make up the 
assembly and perhaps improve the shielding a bit. RF leaving the 
Amiga and MicroForge did not, however, seem to increase when moni- 
tored in a nearby HF receiver. 

Just curious what your impression of the mechanical strength of the 
MicroForge unit itself is? Good luck with il! 


amiga/product.dcsn #745, trom mikedufty [Mika Dutty] 


| picked up a Comspec 2-megabyte memory expansion at the San 
Jose Amiga Faire on Saturday and brought й home to L.A.. Works like 
a charm (so far), and everything is much faster—| really don need the 
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disk drives except to load and unioad the RAM disk. it really speeds 
up developmeni, and they have an attractive price for developers. The 
box lists for $1079 U.S. (Comspec is Canadian), and і got a 30 percent 
discount. The only drawback is that it is only a 2-тедабуіе box (not 
like the ones that expand to 4 to 8 megabytes). On the other hand, it 
plugs into the side of my Amiga and doesnt require its own power 
supply. 

Best of all, its available now (unlike some other products), Comspec 
сап be reached at (416) 787-0617. As far as price/performance, | would 
say that RAM is more useful than a hard disk for most developers. In 
addition, it helps to calch all those "it should be in CHIP memory to 
work" bugs thal are lurking about. 


amiga/product.desn 4748, (гот langeveld [Willem Langeveld] 
a comment to 745 


Notice that one can chain those modules. So four of them give you the 
full 8 megabytes, but by then you've spent $4000, still not bad com- 
pared to the price of 1 megabyte for a VAX. 


BUGS AND FIXES 


VANISHING ICONS 
amiga/main #2411, from арі [Andy Levy] 


Is anyone here interested in the following phenomenon? 


1. Boot Workbench with active СЦ. 

2, Open main disk window. 

3. Select an icon and move it out of disk window and onto main 
Workbench screen (in my case | moved “AmigaBasic’). 

4, Close the window. 

5. Click in СЦ, and on Ihe same disk make a copy of the associated 
icon.info file but without the icon extension (example: copy 
AmigaBasic.info to dummy’. 

6. Reopen the window, move the icon back into il, and close the 
window. 

7. Reopen the window and the icon will now be gone. However, the 
icon.inio file is still on the disk (viewable via a "dir" or "type" com- 
mand)—it just wont display ils icon. 


The icon can be made to reappear in аі least three ways: 
1. Delete the duplicate copy of the icon.info file (example: delete 


dummy). 

2. Add the info extension to the copy of the icon.into file (example: 
rename dummy to dummy.info), which will make two icons appear, the 
original and a duplicate named dummy. Or 

3. Rename the original icon.info file (example: rename icon.info to 
newname.;nfo), which will make the icon reappear as "newname" 


You can now name it back to ils original name, and it will remain. The 
changes appear to be due to alterations in the disk's main into file. 
Using "lis" you can see it lose/gain bytes as the icons dis- 


appearfreappear | 
Also, the disappearance will not occur if the original copy of the 
icon.info file is given the .info extension (example; copy icon.info to 
dummy.into); it will just create a duplicate icon with the name "dummy" 
know what's happening? Looks like there may be a time 
bomb lurking in the operating system. 


amiga/main #2412, trom jdow [Joanne Dow] 
а comment to 2411 


Out of idle curiosity, where did the files go when you moved them off 
onto the main Workbench screen? If they stayed in the usual direc- 
tories, when CLI looked at them, it seems to me that you confused 
Workbench. | would hope that moving things that way would creale a 
copy in RAM, 
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Along these lines, | have noticed that AmigaDOS can become very 
confused if there are two disks, produced by a prior "diskcopy" fol- 
lowed by a reboot | have learned to relabel immediately to avoid the 
problem (if there is ever a chance | will attempt to toad both disks). 

| thought AmigaDOS had a special tag field that guaranteed that the 
uniqueness of disks would be noted. | suppose two disks by the same 
name as system disks seems to confuse the SYS: and C: search paths. 


amiga/main #2422, from ар! 
a comment to 2412 


The files stayed where they were (п the root directory). The only thing 
Ihat changed was the main .info file and of course the lack of the icon 
on the window Funny thing, now I'm having trouble duplicating this. | 
can get icons to disappear, bul the change is not permanent; rebooting 
Clears it. This is not what happened before, but I'm using different 
disks, so maybe it's related to some problems on the specific disks | 
was using. Oh well, mark it down to a haunted Amiga. 


amiga/main #2426, from cheath 
a comment to 2412 


| havent run across the relabel problem. № you use a program like 
Marauder, which makes an "exact" duplicate of a disk, you will definite- 
ly have problems such as you mentioned; but | have never seen any 
problems using disks together that were created with "diskcopy? Maybe 
ме been lucky? 


amiga/main #2428, trom jdow 
a comment to 2426 


These are indeed Marauder disks, so | suppose that explains things 
more than a bit. No wait—one was a Maurauder disk and Ihe other 
was a “diskcopy” disk without the DPaint stuff on it. Strange effects 
here. It definitely goes fufu with two Marauder duplicates. It gets most 
confused, poor thing. 

| wish there was а way to log in to or assign to a generic й: disk 
rather than à specific disk. Thatd make searching for a file on one of 
several disks much easier. Log to generic dfi: and dir successive disks 
to my hearts content. Sigh—CP/M aint all bad. 
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amiga/main #2431, from duck [Dale Luck, Commodore-Amiga] 
a comment to 2428 


Multiple Marauder disks are a good way to confuse the poor DOS. The 
secret ID numbers are duplicates, so its last-resort measure of telling 
the difference is broken. 


PASCAL PROBLEMS 
amiga/main #2452, from [мед [John Veregge] 


Lattice and Amiga Pascal Questions 

| have Носова a Pascal environment using Lattice Screen Editor and 
Amiga Pascal, | use the following execute file for debugging my source 
Ties: 


key FWS/k 

def WS '25" 

pascal > ram:<F > err ram; «F >.pas cem ws «WS» 
бе: ram: «F».pas ram: «F» еп 


This compiles and puts the error messages into a file and loads LSE, 
source file, and error file, The problem occurs when a true boo-boo 
creates many spurious error messages. LSE cannot load a 250K error 
file, А solution would be to echo the error file to the screen while it is 
being written, put in a break flag, so | can manually stop the compile, 
and have the execute file continue and put me back in the LSE 10 fix 
the real bug. 

ls it possible in AmigaDOS to direct output to two different locations 
(screen and error file)? Suggestions? Aside from "swilch to С", | am 
teaching myself programming and have enough problems. Also, the 
manual for Amiga Pascal is !@#$% + &°? and | am anxiously awaiting 
(but not with bated breath) the next release. In the meantime, what is 
the "Double" option in Pascal 1.09? i can see it changes the size of the 
object file slightly, but | am too new al this to tell what it really is doing. 

Compliment: | as an amateur like the compiler for learning purposes. 
An environment is easier, but sticking to the standard makes it com- 
plementary to a great many textbooks, and the error messages are 
easy to understand. | dont think this is possible (1 am also asking in 
the Lattice C conference), but can anyone think of a way to use the 
LSE error-checking mode with other compilers? This would be extreme- 
ly useful for many and widen the consumer base for Lattice. 

Icontinued) 
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amiga/main #2453, from jim. kent [Jim Kent] 
a comment to 2452 


What's the Lattice Screen Editor error-checking mode? 


amiga/main #2456, from cheath 
a comment to 2453 


They have a mode in their editor that reads in an error file from their 
compiler and allows you to jump to the error lines in the editor | per- 
sonally prefer to have ihe errors in the console window, and just click 
the editing window behind the console when | need Io find the nex 
error line. 


amiga/main #2462, fram jdow 
a comment to 2452 


Um, perhaps you have two paths to happiness. Trim your source to 
smaller modules, or first edil the error file and cut the last half or what- 
ever, and then edit in the error-fiagging mode. 

| dont think a forked path is possible for redirection. ОМ Write a filler 
to trim the error file to perhaps 100 lines and run it before entering ithe 
LSE editor. That ought to nicely mechanize the process for you. 


amiga/main #2463, from jdow 
a comment to 2456 


Actually, the error locater is а nice development feature. The LSE reads 
the error file along with the source file. It will do a Turbo Pascal and 
position the cursor on the line with the error in it. It will do TP one bet- 
ter by then positioning to the next error. The олу gripe | have wilh il is 
the cluttered screen LSE gives me. When you have more than a screen 
full of errors this is a handy way to find the errors wilhout bothering to 
create a listing of the error file in hard сору. 

On the other tentacle, you might worry about your techniques if you 
get much more than a screen full of errors. Breaking up a huge file 
into smaller pieces is generally a good thing, has fewer error 
messages, and better data hiding. 


PHOTOGRAPHING AMIGAS DISPLAY 
amiga/main #2443, from rgoldberg [Robert Goldberg} 
Monitors 
There has not been much discussion recenily about monitors. | sup- 
pose everyone has bought one by now. | am doing a lot ol 
photography directly off the screen, and the resolution of the Amiga 
monitor leaves me cold, especially for text in 400-line mode. Are there 
any monitors around that do a better job of resolution, especially for 
400-line text? | have heard about the Sony, as well as the Alan (bul 
does Alaris advertised 200-line resolution support Amiga hi-res?). 

And what about the rumored "new" Amiga monitor? Will this be 
higher resolution or just a cosmetic redo with two tiny speakers? 

If anyone has good thoughts about this problem, | would appreciate 
the advice. 


amiga/main #2444, from cheath 
a comment to 2443 


What would be needed to display the Amigas NTSC color without 
flicker іп 400-line resolution is a higher-persistence monitor. Such moni- 
tors exist, and | have heard they arent too much more expensive than 
standard analog RGB monitors; bul 1 have no idea who makes one. | 
am baffled as to why Commodore has not pursued this at least to the 
point of finding out what sources are available for these monitors. 
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amiga/main #2446, from cmemanis 
a comment to 2444 


Heath/Zenith is now selling a “high-persistence” color monitor specifica- 
ly for interlaced color displays; the only drawback is that it is НОВ] 
rather than analog RGB. (Seems some other manufacturer has made 
digital RGB quite popular) Possibly a call into them might get a lead 
on one that accepts analog. 

| remember looking іп one of those АСВІ monitors and seeing four 
op-amps as hysteresis input buffers. ІІ they really are there just 10 con- 
verl the signal from the cable into full on or full off for the RGB amp 
stages, then it might be possible to add a leedback resistorícap to 
make them analog once again. 


amigalmain #2470, from Бай! [Bill Gill) 
a comment to 2443 


| was at a NASACOM64 banquet here in Houston last night, and the 
guests from Commodore had nothing much to say about a new Com- 
modore monitor, but they discussed brigfly what can be done about 
the high-res flicker. Just about the only thing you can do is to get a 
monitor with a slow phosphor and than you may get some smearing if 
you try to do animation, 

They said there are several monitors with the long-persistenca 
phosphor, but the only one they could remember right ой the top of 
iheir heads was the Electrohome. | have heard the name in other con. 
texis, so | guess you might want to investigate that They also said that 
they had heard of a new Sony monitor that took the interlaced feed 
from the Amiga and converted it to a noninlerlaced signal for the dis- 
play. That sounds a bit tncky to гле but | suppose it is technically 
possible. it would take care of the high-res flicker 


атіда/тајп #2472, from pselverstone 
a comment 10 2470 


| saw a reference to an АСА patent (4,573,068) that might relate to 
interlace-to-noninterlace conversion. IL provides "twice tha usual number 
al scan lines per picture irama” Next-generation TV sets will have 
digital field storage and therefore should be able to generate noninter- 
laced displays from interlaced signals. Does anyone know anything 
about this? 


amiga/main #2473, from jdow 
a comment to 2472 


| dont know about the patent you mention, but the technology exists. In 
Europe Ihe current method of scan conversion involves such tricks, All 
thal such а scan converter would have to do to convert the signal to 
true RGB analog would be to sample at perhaps 10 MHz with a 
6-to-8-bil flash converter. 

The images are stored in a RAM large enough to store one full 
frame. The RAM would have to be fast enough to allow all the needed 
accesses for both scan rales, The output rate would be twice the input 
rate in order to complete the pictures fast enough. 

No, | take that back. The conversion could also go to completing a 
picture perhaps 50 times per second for average viewers. (! do, 
however, remember French high-res TY mode, which wiped the picture 
to the screen 25 times per second.) | was younger al the time and 
could plainly see the sweep effect and found it unwalchable. 

Anyway, the technology exists. It is rather expensive these days as 
perhaps (cops—Amiga pix would require sampling nearer 30 MHz to 
make Mr. Nyquist happy—equivalant to 960 dots per line, counting visi- 
ble 640 and retrace period). The horizontal frequency is about 15,750 
Hz, giving a dot rate of about 15 MHz. 

The actual number would be twice our processor clock to be exact. 
А 640 by 400 picture fills the screen, giving 256K per color or 34 
megabyte of very, very fast RAM. If the RAM is organized perhaps 64 
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bits wide, then the access rates can bring it down to reasonable 
speeds for merely expensive RAM, perhaps 200 ns. 


Several applications developers and other conference members have 
recently been debating the pros and cons of a unified user interface for 
the Atari ST. While GEMS mouse-and-menus user interface established 
a precedent for ST applications, not all developers agree it should be 
used exclusively—it's a discussion that any ST owner should find in- 
teresting. Other topics covered this month are how to change the 
physical display base, information on a broad-band video bug, and 
discussions of Ihe new OS-9 C compiler and Alcyon C. 


UNIFIED USER INTERFACE 
atari.st/clubhouse #141, from mmaniove [Mike Manlove} 


| have а Serious problem wilh the unified-user-interlace approach: 
Much as we like our menus and so on, they are not always the Без 
way to solve a given problem. I'm currently working on a sizable pro} 
ect that uses a fixed, always-present command list on the side of the 
screen. | wont go into my reasoning at the moment, but | think it's the 
right way to go. Now, the big question: What is the trade-off between a 
consistent but clunky interlace and one that's different but better suited 
to ihe task at hand? 


atari.sticlubhouse #142, from jruley [John Ruley, University of Dayton] 
а comment to 141 


OK—thera are some applications that are not suitable for menu/mouse 
operation. As a regular user of Мабегтігаі, | am pleased to be the 
first lo agree on that! However, if you're going to have а GEM арріса- 
tion that uses the menu, then you ought to slick with standard 
conventions. 

One other convention—whether or nct you are using the GEM menu 
bar, the Help key should give you a command list If we can all agree 
on thus much, then | think the rest of the problem will largely take care 
бі itself, 


alari.sticlubhouse #143, from mmanlove 
a comment to 142 


| couldnt agree more about the Help key. One of the first things | did 
with my ST was to hack a little terminal emulator, and it used the Help 
key because | forget what's going on in my own programs. Then ! 
found out that most commercial software doesnt use it. 


alaristclubhouse #145, from cheath [Charlie Heath, MicroSmiths] 
a comment to 143 


| preler to assume the user can get to the menu, which should be selt- 
documenting as to functionality. Is that a bad assumplion? 


atari.sticlubhouse #147, from jruley 
a comment to 145 


Yep. The menu bar ought to be seif-documenting. but what's wrong 
with a little redundancy here? If I'm typing away on my word pro- 
cessor, it is very irritating to lift my hands from the keyboard to the 
mouse. 

atari sticlubhouse #148, from cheath 

a comment to 147 


| guess we have a difference of opinion re Help key versus menu. My 
tcontinwed) 


Inquiry 25 


Little Board'"/186.... $495 


High Performance, Low Cost PC-DOS Engine 


-- м 


в Three mes me COMPUTING POWER of a PE 


+ Date and Ры Compatible with ФА PC, rum 
“MS-DOS generic" programs. 
в зм» 90186 CPU, OMA, Counters Timers, 
128/5312K RAM ет welt sates, 
1&1 28x EPROM 
= Mini/Micro Порру Controller 11-4 Drives, bend with: 
Singe/Double Density, 1-9 sided, e 128 or 519% additional RAM 
40/80 track) e 2? 5ync/Async 852397400 serial ports 
ө 95239 белы Ports (50-38, 400 baud), © Battery backed Res Time Clock 
} Centronics Printer Port Pur et a 
* Only 5.153 7.75 inches, mounts directly to Buffered 
а 5-1/4" dik drive * STD Bus Adapter 
€ Power Requirement: +SVDC at 1.254; ә Lilies tource code 
90 at 05A; On бозга - 19V converter * 00006 / Networddng 


Юм”, БА Сор, 80186”, tel Коп); 
АМЕР ссе 


COMPUTERS INCORPORATED 
57 East Evetyn Аме.» Mountain View, CA 94041 a (415)969-0930 « TELEX 4940302 


| m" C uit b 
4 ee. = y = 
áci ү: ЖЕ У 
er „л —==— 


Switch 
BOXes 


ПЕЕ EEG 


ТЕПЕ ROLE АЛС» CORSQR RON 
20120 Plummer Street • Р.О. Box 4029 е Chalsworth, 
СА 91313 • (818) 893-1202 
In Japan: Сай Data Spec Japan LTD., Tokyo, Japan, Tel, (03) 774-7741 


Inquiry 108 for End-Users. 
inquiry 109 for DEALERS ONLY. 


SPEC dealer and see our 
full ine of slim style data 
switch boxes and other 
computer accessories, 


THE ULTIMATE {A COMPUTER ACCESSORIES 


JULY 1986 ^ BY TE 397 


Inquiry 118 


IBM PC AT performance! 
PCir "mew 


ж AMPRO Little Board/186 
‚ &8Mhz 16 Bit 80186 CPU 
” 512K RAM- No Wail-States 
+ 2 Serial Ports 50-38.4K Baud 
* Parallel Printer Port 
: 4 Drive Mini/Micro- 
Floppy Controlter 
E . SCSI Bus Hard Disk Interface 
EN . DOS Compatible ROM-BIOS 
p * Boots PC DOS 2.x, 3.x 
* Computer Board Assembled and Tested with 
Tech Manuat and DOS utilities...$499 
ж ORI Concurrent DOS 4.1 Multi-User О/5... $395 


* Expansion Board for 512K (1Mb total) 8087-2 Socket, 
Real-Time Clock, 8530 SCC 2 Channel RS232/422, ВиНегеа 
Expansion Bus and more...from $295 


| 3 AMPRO Little Board (Z80) Same аз 80186 board but 
ZBOA CPU, 64K RAM, 16K EPROM, CP/M 2.2 & ZCPR3 апа 
manuals... $239 ($279 w/SCSI) 


Enclosures w/Power Supply... from $99 

Floppy Drives...call for current price 

Херес Owl SCSI Drive—Low power 1/2 Ht Drive w/built-in 

Controller 10/20Mb...$499/$649 

Terminals: WYSE, СОМЕ, KIMTRON...from $395 

Power supplies, cables, connectors in stock 
Complete technical support. Assembled eystems available. Write or call for 
free calalog. Most orders shipped same day 
VISA, MasterCard, Money Order, C.O.D. Checks allow two weeks. 
Purchase orders and bids welcome. Prices FO.B. Prairie View, IL. 


MM PC AT Por PC DOS ire tadema of Inernabonal балығына Machines Corporatagn 
Concurrond DOS v a trademark of Dig Research lnc. Xebec Odi is a irademuarh сі Xobec. inc 


15945 West Qk Bhd. 
Prairia View, IL 
с 312) ы 


М OVAS BEYOND IBM COMPATIBILITY 
MORE POWER PLUS RELIABILITY 
NOVAS TURBO 286 MOTHERBOARD 
» Fewer ICs For Greater Reliability—Only 36 Compared to ІВМ" 131 
* Dual Speeds—6 & 8 MHz—Keyboard Selectable , 
« 4 Serial and 1 Parallel Ports On Board — | 
* Expandable E n Megabyte RAM К 
е Socket for 80 
* Fully omnia BIOS 
* Complete with Installation Program 
$595 OEM Quantities : 


All AT Accessories Available— Call! 


NOVAS 1000 EGA BOARD 


• Supports EGA, RGB, & Monochrome Monitors 
* 640 x 350 Pixels EGA 
840 x 200 Pixels Color 
320 x 200 Pixels Color 


720 x 350 Pissis Monochrome 
" Farallal Рол on Board 
° 256K НАМ on Board 


$250 OEM Quantities 


NOVAS MF 3000 MULTIFUNCTION 
BOARD 286 & AT 


* To 3M Memory 
* 2 Serial & 1 Parallel Ports on Board 
$165 OEM Quantities 
COMPLETE NOVAS PC TURBO SYSTEMS AND COMPONENTS 
IN ANY CONFIGURATION—CALL FOR CURRENT PRICES 
OUR QUALITY AND PRICES CANNOT BE BEAT! 
CALL US FOR COMPLETE SATISFACTION 


COMPUTRADE COMPANY NOVAS 


780 Trimble Road, Suite 605 / 
San Jose, CA 95131 Tel: (408) 435-2662 Since 
Fax: (408) 435-5458 1983 
* (BM & AT are trademarks of international Business Machines Corp. 


398 BYTE • [ULY 1986 Inquiry 94 


тат ЕНТ авест O 
=] эт JF DA S i: Mes 


feeling is thal it is easier lo wander through various menus with the 
mouse and just release the menu button to have the перйтепи 
retracted. I'm по sure how easy that is to do with GEM; | know the 
defaull is to leave the menu ур, but | think a clever program can get 
the menu ір disappear when Ihe bulton is released. When you use ihe 
Help key, if there are multiple pages, you need some other keystrokes 
to get between pages, and you need a final keystroke to get rid of the 
Тер” and get back to work. 


atari.st/clubhouse #157, from dmenconi [Dave Menconi, co-moderator 
of the alari.st conference] 


How about this: | think most programs should have a Help menu that 
gives informalion about all the other menus and about the program in 
general. If the Help key were a synonym for a help item that told all 
about functions of the program, then different types of users would be 
sahsfied. 


atari.stclubhouse #177, from jruley 


Hmm. . „оп the Mac lve seen a lot of applications that use the 
“About...” item under the "Apple" menu bar for a form of on-line help. 
What | suggest is that we use the Help key the same way—it ought to 
(at least) list the major command headings, what their general function 
is, and (briefly) how to use them. 

For a non-GEM application (no menu bar) this is more important, but 
in the interest of consistency, why not do it on GEM applications as 
well? | mean, since we have a Help key, why not use И? 


atari.st/clubhouse #144, from cheath 
a comment to 141 


Interfaces depend a lot on the application, but I'll assume you are 
writing a "mass-market" applicalion in which there are two priorities: 
(1) the interlace has to be simple to leam, and (2) the interface 
should allow "power users” to quickly access tha functions they 


need. 

| dont think a standard is necessary or good. ћ is nice if there are 
conventions; that is, if you have a choice of two equally good alter- 
natives, yOu should probably pick the most likely to be used in similar 
applications. But to assume that all programs should use a particular 
interface is to limit the definition of a program. 


atari.sticlubhouse #189, from mmanlove 


| am on record as being a bug about the Help key. Use it 
implementers! 


atari.stíclubhouse #154, from dmenconi 
a commant to 141 


Right now the proposed interface guidelines are not at all consistent — 
ng one uses them—so your method would not have to be much 
better. 

| would caution, however, thal, in my experience on the Macintosh, a 
developer ignores the user interface guidelines at his peril. In fact, it 
seems to me that there are few really good reasons nol lo use manus 
other than a simple dislike of pull-down menus. 


atari.sticlubhouse #156, from dmenconi 
a comment іс 144 


On the Mac the interface may or may not be simple to learn (1 think it 
is, but everyone is allowed an opinion), but it's the only interface you 
will ever have ta learn. All decent products on the Mac use the inter- 
face (this is a slight exaggeralion, but if a product doesnt use the 
guidelines, many users wont use it because it is too hard to use}. 
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Besides, if there are guidelines, we can use them where appropriate 
and ignore them where not 


CHANGING THE PHYSICAL DISPLAY BASE 

atari.stiquestions #68, from cheath 

Glitch Changing Physical Base 

Were having a problem doing a double-buffered display, Occasionally, 
the display will glitch for what seems 10 be a single display frame. This 
happens about once avery 10 minutes. We are updating the physical 
display base about eight times/second, and it seems that the problem 
must be related to this. Anybody know about a problem like this? 


atari.stiquestions #102, from cheath 
a comment to 68 


My partner figured out the problem here; # a glitch іп The Hitchhikers 
Guide to the BIOS. То switch physical screen base, use the Setscreen 
сай. The Hitchhikers Guide slates incorrectly that the actual physical 
base is updated during the next vertical sync; taint so. Instead, the 
physical base is changed immediately. That can cause an intermittent 
screen flash if the Setscreen call is made at any time other than during 
vertical sync. Therefore, just prior to the Setscreen call, you should call 
xbios(37), which will wait for vertical sync. 

Also note that the Physbase{ ) call does not wait until vertical sync, as 
implied in the Guide. 


atari stquestions #103, from jim. Келі [Jim Kent) 
a comment to 102 


Amazing. | was just down al Atari today and found this out myself. Ac- 
tually, there is a system counter tied to the horizontal sync you can use 
too Я you dont feel like waiting too much. | havent gotten this to work 
yet. Interrupt vectors are scary! 


BROAD-BAND Buc 
atari.stquestions #79, from sprung [Ron Sprunger, R & D Tech] 


Оп occasion, as when loading DEGAS, or a DEGAS picture, | get a 
half-dozen widely spaced broad black bands on the monochrome. | 
also have gotten them when returning from the control panel. Is this a 
system bug, or have | got а hardware problem? 


atari.st/questions #80, from jim_kent 

a comment to 79 

| think 1 know the source of the broad-band bug. It is what you get— 
more or less—in the color system when you load a low-resolution pic- 
ture when you are actually in medium-resolution mode. You may have 
the bigger, broader version of this for monochrome. it's the way the "in. 
lerleaved" part of the bil map goes. 


atari.stiquestions #86, from jruley 
a comment to 79 


The vertical bars are a system problem—! also get them in OEGAS, 
and in Megaroids. A funny thing, though, they seem Io go away alter 
you've had the system on for a while. 

Maybe it js a hardware problem, after all—does anyone know? 


atari.stquestions #89, from dmenconi 
a comment to 86 


| have the same problem except thal it seems to happen aller the 
machine has been on for a few hours while running the monochrome (| 
also have color). | suspected a heal problem, so | got a can of freon, 
took apart my ST, and waited until it did it again. The problem goes 
(continued) 
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away when | hit the video chip with a blast of cold freon, so my prob- 
lem is almost certainly а bad video chip. | also have a concurrent prob- 
lem that the screen is shifted over about a halFinch to the right with the 
right edge showing up on the left This is not fixed by freon, but f still 
suspect the video chip, 


atari.suquestions #111, from alexi. (Alex Leavens, Dynamic Software 
Design] 

a comment to 86 

Do you have a homebrew 1-«megabyte system (wilh RAM chips piggy- 
backed}? if nol, then my fix is worthless. Ht only applies to those of us 
crazy ог power-hungry enough to piggyback. | had the same problem 
(you shoulda’ seen my original boot screen ‘il the machine warmed 
up!) but had it fixed by Atari engineers. Seems you need to add a cou- 
ple of resistors to the extra bank of RAM. If anybody needs the into, 111 
see if | can dig up the exact documentation on the resistance, and 
where you put ‘em, and all that good stuff. 


atari stiquestions #116, from sprung 
a comment to 111 


Yes, I'm piggied. Got the machine гот Microlyme with their upgrade. | 
looked inside and found the chips пеайу stacked and bed down Ihe 
line. The locations that were mentioned elsewhere show the values they 
should, and Mictiltons RAM disk allows a 709K disk, so memory 
seems to be working, but the screen is really quirky. 


atari.siquestions #118, from alexl. 
a comment to 116 


OK, I'l see if | can dig up the info on the resistors. 


atari.suquastions #129, from dsmall [David Small] 
a comment to 118 


Use 47-ohm resistors in series with the RAS and CAS leads coming 
from the MMU. They heip damp the ringing and undershoot from the 
DRAMs. Also, be sure you use nice thick stranded wire for the top 
buses (like 18-gauge) and connect ihe wires from ihe MMU to the 
canter of each bus. 


OS-9 C COMPILER 
alaristimain #101, from jim_kent 


Have you had experience with the OS-9 68K C compiler? Could you 
relate raves and/or flames П you have? I'm not ай that wid about the 
6809 version, though it is a gem compared to Alcyon. 


atari.stimain #102, from jimomura [Jim Omura, moderator of 05.9 
conference} 
a comment to 101 


| havent tried the 68K version myself yet, although | have the manual. 
My own 68K system is halted in mid-construction in part because the 
68K port for it isnt done yet and in рап because I'm short of cash. The 
current C compiler seems to have some bugs in it but not so many as 
to make it unusable The 05-9 version of microEMACS, which is posted 
in ће 059 conference, has been compiled with it 

The latest version | know of doesnt handle bit fields within structs 
and unions, preprocessor #if < constant expression> (this is according 
to the manual—#if is partly working at least since the microEMACS has 
fildef, fifndef, and Репо), structure assignments and functions return- 
ing type struct, and the enum and void data types. 

On the other hand, it seems 10 support the whole OS-9 68K system 
иен and long relative addressing via the "remote" data type 


atari.st/main #104, from ktracton [Ken Tracton, Prima] 
a commant to 101 


Тһе 05-9 68K C compiler is great, though it's missing some things 
such as nonunique struct member names. Otherwise | find it to be ex- 
cellent, free from bugs, and relatively fasi remember, OS-9 uses 
position-independent reentrant coding. Highly recommended. 


atari.sumain #105, from jim_kent 
а comment to 104 


Did you say nonunique struct member names? Does this mean if | 
nave 


Struct block 
short хой, yoti, width, height: 


and 
struct block. Jist 
{ 
struct block. Jist ‘next; 
short хой, үй, width, height; 
that | gel to do lots and lots of hairy editing? | hope not. Woe to me for 
not choosing the lowest-common-denominalor compiler to develop on. 


alari.st/main #111, from ktracton 
a comment to 105 


Normally, elementsimembers in a structure can be cilferenliated by 
context. Of course, as a matter of style one would use only similar 
names for very closely related entities. | think that this wil! be cleared 
up shortly along with the other missing bits by Microware Systems. 


atari.su/main #106, from jimomura 
a comment to 104 


You know, both ktracton and | have noted the deliciencies of the com- 
piet But it's extremely powerful as it is. There is a substantial set of 
libraries included: суре, dir, direcL errno, events, math, modes, 
module, procid, setjmp, setsys, sgstat, signal, sidio, strings, time (all of 
which I'm hoping to give brief descriptions of in the 059 conference 
someday). The compiler options are complete and outside the actual 
compiler. We have “таке” and a shell supporting wildcards, and the 
overall structure of OS-9 itself is, of course, like UNIX. 

Many UNIX system calls are translated by the C compiler. !t works for 
05-9 because there are similar calls in 05-9 to substitute 


alari.s/main #107, from jimomura 

a comment to 104 

Ken, which version are you using? Do you have Revision D [February 
1986}? t might be that nonunique struct member names аге Sup- 
ported now. 


alari.sumain #113, from ktracton 

а comment to 107 

I'm on Revision E version 13—havent tried nonunique yet. You caught 
me quoting from the book—l'l try and report back Real Soon Now. 


atari.st/main #116, Кот timoren [Tim Oren, KnowledgeSet] 

а comment to 104 

We have found a couple of golchas in constant initialization: “axxx” іпі- 

tializer is not supported. All number constants evaluated are as 32-bit 
(continued) 
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quantities (can cause embarrassment in switch( ) statements). 


atari.st/main #117, from jimomura 
a comment to 116 


As for the 32-bit initial constants, that's what I'd have expected. The 
compiler is based on a VAX model, and | expect type int is probably 
32-bit also (| dont have my manual handy). 


ALCYON C 
atari.st/c language #20, from timpanton [Timothy Panton] 


Registers in Alcyon C 
Has anyone out there had any problems with registers in ihe 
Developers C compiler? | have a function that goes 


register struct 0- box «gb; 
while ( /* some condition that's true for about 8 iterations */) 


| 
f= do some stuff with this g_box */ 
- 


| 


It seems to hang the machine when lots of stuff is coming in the 
RS-232. The RS-232 is read by a function that is called every 20 ms by 
а mulli-event call. All is well when the "register" is removed. 

Has someone been lazy with an interrupt routine, or have | goofed? 


atari.stc.language #21, from cheath 
a comment to 20 


We had problems using structures, period. The structure offsets are 
sometimes random (or at least | could see no correlation between the 
output assembly code and the C source). You might do best to have a 
look al the assembly output 


atari.stc.language #24, from sak [Sal Magnone, CIA Software] 
a comment to 21 


| agree, if the register wasnt pushed, the routine would probably blow 
from the first trap you got. From what | hear, Developer's C likes to be 
creative with struct and union offsets. 


atari.stic.language #26, from swestrup [Stirling Westrup, Xuclid 
Research Inc.] 
a comment to 20 


The bug is in Alcyon C. It doesnt properly support the register option. 

| you look at the machine code generated when you have the register 
versus the code when you dont have it, you will see that everything is 

бопе correctly except that there is either one too many pushes or pops 
in the register version. | forget the exact case. There is also a bug cor 
ceming arrays of structs. 


atari.st/c.language #28, fram cheath 
a comment to 26 


Does anybody know if these Alcyon problems are in all of their com- 
pilers or just in the Atari version? Has there been any attempt to get 
this compiler updated? 
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atari stic.language #29, from jim. Kent S QQ aro isk 


a comment to 28 CONTROLLER 
Leonard the T. (Leonard Tramiel of Atari] assures me that Alcyon is 
working on it. New Shugart Model 1510 
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ms.dos/commands #208, from geosch [George Schiro) 


is anyone out there in DOS linker land aware of any problems thal can 
arise from using response (@) files from within a baich invocation of 
Link? Heres exactly what I'm getting at: l.bat contains precisely 


link 01 X object \ 961, X execute X 961, V maps X 961, @r2 


The batch vanable %1 contains the main object filename we need 

linked; rl and r2 are response files. They contain three and four file- 

names (with paths), respectively. Each filename is 10 to 15 characters 

in length. The filenames аге separated by spaces. И contains names of 

object modules to precede X object X 961 in the link list, and го con- Es 

tains the names of all the libraries to be searched. HARMONY COMPUTERS 


Inquiry 88 


The problem is thal when | invoke the linker with 1 «filename ', the 2357 CONEY ISLAND AVE.. (Bet. Aves. T & Ш) BKLYN. NY 11223 
linker seems to process only the contents of гі and nothing else. This ' eee iere дадлы Ls ШШШ: 
leads to a "library X maps Y «filename: not found" error, which is ait Commodore 128 PANASONIC 1091 
sirange, since the linker doesnt even acknowledge the presence of the "c | $232.95 $221.95 
\ maps \ . . . entry (through the usual previous redisplay) prior to this E STARNX-10 | BM P.C. мо 2nves 
error message. Can anyone out there rescue this poor soul before he == $214.00 1084.50 
succumbs to the $300+ PLINK-86 boal nearby. One more bad link "PRINTER SPECIALS" 
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and I'm sunk! 
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ms.dosicommands 4209, from barryn [Barry Nance] 
a comment to 208 


| think that if you use the Automatic Response File facility, й has to сог. 
tain the entire series of responses for the linker. | dont think you can 
split t oul between an ARF and a command-tail series of arguments. 

Can you put all of the arguments (object, execute, and maps) in the 
ARF? 
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ms.dosicommands #210, from dthielen [David Thielen} 
a comment to 209 


| have been forced to use linker response files due to a problem with 
the compiler that | use. It tries to link, runs out of segments, and quits, 
leaving me with a response file (with the extension CLD). 

| wrote a batch file that is ‘link 6е;1024 +@9t1.cid"” It has worked 
рецесйу for months. My CLD files are usually 10 to 20 lines long. 

| hope this is of some help. 


ГРЕЕТ 


ms.dos/commands #211, from leroy [Leroy Саче те] 
a comment to 208 


Why not try this: let "bat" contain: 
echo {stufi from original r1 file) 


800-441-1144 | 
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X Object \ 961, V execute \ 961, \ maps \ %1 > ПИК 
echo (50 from original (2 file) > > rink 

link Фик 

erase r1.Ink 


| use a file of this nature for inking and find it works well. 


ms.dosicommands #212, from Пало [Robert Lang] 
On page 9-21 of the DOS 3.x manual the example used is 
Link @RESP + mymod, @RESP2 


Note the comma after the first entry. | didnt see а comma after Фи in 
your example. Perhaps that's what's wrong. 


ms.dosicommands #213, from geosch 


Linking Resolved (1 hope) 

| just want you all to know | think this BIX idea is just great! | joined ex- 
pressty for the purpose of resolving my linker problems. Even if I'm 
jumping the gun a little, you cant beat the attention of so many canng 
souls. | think ПІ hang around. 

Believe it or not, | hit on what is essentially rlang’s solution just after | 
logged off last night. Rob, the key is not the comma but the plus sign 
after the first ARF. The comma wont work because that would exclude 
the main object file from the list (it isnt and cant, for sake of generality, 
be a part of (1) of object modules. Thank you very much, all of you, for 
responding. 

И | have any more problems, first Il try Ihe "echo" solution. It sounds 
great to me. Then 11 let everyone know. 


LET MY MEMORY GO 
ms.dos/other 4338, from hans [Henry Bottjer] 


| just read about a program called Ready! (see Jerry Pournelles Chaos 
Manor column in the February BYTE). it loads into high memory and 
stays resident. Any idea how it does this? Also, how does SideKick free 
up memory if you “de-res” it (by pressing Ctri-Home Ctril-Endj? Sounds 
interesting. 


ms.des/other #340, from danis.gilbert [Denis Gilbert] 


| wrote a little resident program that displays the time of day in the 
upper right-hand side of the screen. Unfortunately, it seems to lock 
everything up very quickly. | think it's because I'm using INT 21 to get 
the time of day and that more clock interrupts come in while I'm pro- 
cessing the current one. Does anyone know how to turn the results of 
INT 1A into hours, minutes, seconds, and milliseconds? Thank you. 


ms.dos/other #341, from barryn 
a comment to 338 


Programs that want to attach themselves to DOS (terminate but stay 
resident") usually do it by issuing INT 27H instead of INT 20H. Freeing 
up the memory later is similar; theres a DOS function (49H, as | recall) 
for it 


ms.dos/other #342, from barryn 
а comment to 340 


It's easier to issue the DOS function call to get the time of day; why nol 
try that instead? The result will come back nicely separated in the CX 
and DX registers and will even tell you the day of the week. 


ms.dos/other #343, from rschnapp [Russell Schnapp] 

a comment to 340 

No! Dont try calling INT 21 from an interrupt routine! You shouldnt 
even call INT 1A, though you have a better chance ol getting away 
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with it The problem is that neither DOS nor the BIOS are reentrant. 
That is, if the currently executing program happens to be requesting 
service fram OOS or the BIOS when a timer interrupt comes in and in- 
vokes your clock program, you will attempt to call the DOS or BIOS yet 
again. This messes up the system something awful. 

Your better bet is to locate the BIOS memory location thal contains 
the value returned by INT 1A. It is discernible from the Tech Reference 
Manual's BIOS listing. If you cant get it from there, let me know. 1 can 
dig it out from somewhere. 


ms.dos/other #344, from jimkeo [Jim Keohane} 
a comment to 343 


if Denis Gilbert's resident program is invoked only by а calling program 
(via interrupts or long calls), then he should be OK. 

| think, though, his resident routine altaches itsel! to ihe timer inter- 
гире and gets invoked 18.2 times a second. If so, hes probably better 
olf issuing a DOS lime-ol-day call before tying in his ISR and then 
bumping a counter whenever hes invoked. He can keep adding 10 to 
a counter. When the counter exceeds or equals 182, he redisplays the 
lime and subtracts 182 from his counter. | assume, alsa hes passing 
control (via user INT) to whatever ISR initially had the timer interrupt By 
redisplaying the time | mean previous time + 1 second. 


ms.dos/other #345, from dthielen 
a comment to 340 


There are №0 possible major causes of your resident program locking 
up your computer: (1) Does your program have its own stack thal is 
constant? (f so, and your program is called when you are in your pro- 
gram, you will cream your stack. If you use the DOS stack, you can fill 
it up fast. You need to have a stack that will allow your program to be 
called inside itself. (2) ІІ your program is called while you are in DOS 
(like the prompt), you will cream DOS and it's all over Only if you do 
па! use DOS can your program run while in DOS. 


ms.dos/other #346, from rduncan [Ray Duncan] 
a comment to 341 


In DOS version 2 and later, the "prelerred" method of terminating and 
staying resident is with INT 21H lunction 31H, rather than INT 27H. INT 
27H had a particularly bad bug in it for one thing. And INT 21H func- 
tion 31H allows you to reserve more memory. 


ms.dos/other #347, from denis.gilbert 
a comment to 344 


Thanks for all the suggestions. The idea of using a CS:relative counter 
and incrementing it is good, but | wonder how accurate it would be. If 
interrupts are turned off, which happens quite a few times, then 
wouldnt my "Clock" slowly lose time? Perhaps another way would be to 
continue using the INT 1AH call but set a flag on entry to my ISR such 
that any interrupts received while "not yet done" would simply be ig- 
nored. Sort of like setling а variable to prevent reentrance. 


ms.dos/other #348, from jimkeo 
a comment to 347 


The timer interrupt should be delayed only, not lost, unless INTs are off 
for more than 1/18 of a second. Even then Id issue an INT 1AH once 
every couple of minutes just to stay in sync. 

It your timer routine is in control for more than 1/18 of a second 
(highly unlikely), there probably still wouldnt be а problem, since it just 
goes back to sleep 17 of 18 times. 

I'm just making suggestions to preclude issuing any INTs 18 times a 
second. You can poke the updated time direct to screen memory every 
second or every 5 seconds or whatever. 


Dave's Suggestion about seting up your own stack makes sense if 


you're gonna be issuing INTs or doing any stack pushing/popping. | 
dont think you have to, though. 


ms.dos/other #349, from dthialen 
a comment to 347 


A flag would stop your program trom clobbering ils own stack. 
However, it doesnt answer the problem of calling INT 1A while in DOS 
and clobbenng DOS. Also, if you use over about 16 bytes of stack, 
make sure you have your own stack. When resetting the SS;SP for the 
Slack, you must change SP as the NEXT instruction after SS. 


ms.dos/other #350, from rschnapp 
а comment io 347 


Denis, the problem is not with reentrance to your code, it's with reen- 
trance to the DOS or BIOS code. You cannot protect against thal 
without some severe measures. Really, there is a good counter, fixed at 
40:ххх in the BIOS data segment | lorgot to dig it out of my manual al 
work today. If you've got one handy, just trace it down fram the INT ТА 
ISR. You could even disassemble the code with Debug. Check the 
vector at 0:68; it points to the INT 1А ISR. Then disassemble from 
there. 

П] try to remember to get the BIOS address for you. 


ms.dos/other #351, from rschnapp 
a comment to 347 


Here is the ІВМ (and compatible) solution: The location of the 32-bit 
clock counter is 40:6C through 6F. The low word is at 6C, the high 
word at 6E. | believe Ihat the value there is the number of ticks since 
midnight. 

For details on how to build this into a clock, see Ihe July 1984 So- 
lal/PC, page 82, if you can get it | have a copy of just such a pro- 
gram, but | dont have permission from the copyright holder to 
republish it. Sorry. The program is from that issue. 


ms.dos/other #356, from denis.gilbert 
a comment to 350 
| did some digging around. The two locations used for the timer are 
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0040:006C (the low word) and 0040:006E (the high word). The high 
word is the number of hours, the low the number of seconds. This way, 
1 dont clobber 0055 stack by issuing any INT 21s or INT 1А5. 


ms.dos/other #367, from dmick [Dan Mick] 
a comment to 338 


Regarding "de-resing,' or freeing up memory thal has been used to 
Save a resident program, here is what | think, and someone please 
correct me if l'm wrong, cause i'm still kinda confused. 

If a program such as SideKick or Quadrams print buffer relocates 
itself to hi-mam, then reseis top-of-mem by fooling DOS, releasing the 
memory is no problem. Just re-reset top-ol-mem to the original value 
saved somewhere in resident program's reserved area, and disable INT 
calls, etc. Then just let whoever wants al hi-mem next have it (COM- 
МАМОСОМ, probably). 

И, however, a program stays in lomem (above DOS) and terminates 
with either an INT 27H (and | hope no more systems programmers are 
shli using this INT—read your DOS 2.xx manuals!) or INT 21H function 
ЗІН--уои can't let go of the memory you reserve via either of these 
calls, because it “doesn? belong" to whatever process is trying to free it 
up. The best you can do is disable the resident program and, perish 
the thoughl, do an INT 19H to reboot (оп IBMs, anyway) or live with 
the used memory. Granted, this is usually not much memory, but does 
this sirike everyone else as just reprehensibly inelegant and nonrobust? 
What about the multiuser system where 20 users may want to install/ 
deinsiall the same moderately large resident program? 

Any comments here will be appreciated, any solutions profusely 
welcomed. 


ms.dosother #368, from jimkeo 
a comment to 367 


De-resing 
Dan, Mark Welch has uploaded MARK-REL.ARC to the IBM area of 
Listings. Basically, the program takes a "snapshot" of critical portions of 
RAM before a "resident" program is brought in. You can then run the 
REL side ol the package and it releases the memory by restoring 
those critical pieces of info. See pascal/turbo 8922 for more info. Also, 
as іо "de-resing" dos and donts, see pascal/source #25 and 26 for a 
(continued) 
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posting by Dave Winer of Living Videotext (Ready! Thinktank). 

John Fistere, moderator of the ibm.pc conference, has also made 
Dave Winer's posting available to members of thal conference in 
ibm.pcflong.messages #2 and 3. 

Purportedly, MARK-REL.ARC handles the lomem and hi-mem resi- 
dent programs, and there will be a version that even handles Ihose 
resident programs that can reside in extended memory (Ready). 


ms.dos/other #370, from dmick 
a comment to 368 


It really doesnt seem as though that's what | want. A snapshot of the 
low 512 bytes will restore the INT calls, but the problem is Ihe memory 
that DOS allocates (see INT 21H functions 48, 49, 4A). Му documenta- 
tion says or, rather, implies that a program that deallocates memory not 
belonging to it can destroy 0055 memory management blocks, 
resulting in an "area trashed” error return. 

Any other comments? 


ms.dos/other #371, from jimkeo 
a comment to 370 


MARK-REL.ARC 

Dan, ! havent looked at MARK-REL yet, but I'm sure that it does more 
than just take a snapshot of the lower 512 bytes! | believe it lakes snap- 
shots of interrupt vectors, DOS memory control blocks, and all pertinent 
info required to later restore DOS to the exact state {including memory 
allocation} as before. | recall a comment somewhere on BIX from some 
authors of resident software stating that MARK-REL didnt free up ex- 
tended memory but that it would handle extended memory in a future 
release. Ready! loads itself into extended memory (on the AT) if 
possible. 

(m guessing, but it may even restore previous directory, previous en- 
vironment(s), previous DOS prompts, previous paths, etc. to as they 
were at MARK time. Obwously, it could dumpírestore the entire contents 
of RAM, jump to its original return point, and have you back where you 
were (with the exception of a few bytes of RAM for its own termination}. 


ms.dos/other #374, from rschnapp 
a comment to 371 


| downloaded MARK-REL and examined it. № sure looks like it is only 
"snapshoting" 1K bytes of low memory. 


ms.dos/other #375, trom jimkeo 
a comment to 374 


Thanks for the correction, Russ. Sorry if | mised anyone | certainly had 
the i ion from a comment elsewhere on BIX that MARK-REL ad- 
dressed the freeing up of resident memory, too! 


ms.dos/other #377, from rschnapp 
а comment to 375 


You're quite right, Jim. l'm sorry. In addition to snapshotting the lowest 
ІК of RAM, MARK-REL lets you peel off memory-resident coda. Never- 
theless, the only memory it is savingirestoring is the lowest 1K. 

By the way, this is just (rom examination of the source code, | havent 
tried running it yel. 


ms.dos/other #380, from dmick 
8 comment to 375 


Yet Another Message About MARK-RELEASE 

Sorry, Jim, | looked only at MARK.ASM, partially out of laziness, partial- 
ly because RELEASE is written in Turbo Pascal, and I'm not much of a 
Turboer yet. [п particular the variables and functions and nested pro- 
cedures used wil keep me busy for a while, It sure seems as though 
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the author has access to some information about 006$ memory man- 
agement thal l've never seen anywhere, though, and since really what 
I'm looking to be able to do is to release memory through assembly 
language, the listing, once | understand it (substitute ЧГ for ‘once’, 
should lead me down the right path. It looks as though the RELEASE 
section hunts through memory for DOS memory control blocks 
(described but not documented in my DOS 30 Reference Manual) and 
(бел determines which were allocated alter the MARK procedure saved 
а lew bytes of text. From this, and | dont know how he knew to do it it 
looks as though the DOS deallocate block is called for the remaining 
ones in the list. 

Any thoughts on just where in the *&«&^ one finds info on memory 
management? Or, atematively, is Kim Kokkonen {the listing gives him 
as author) on BIX? If you are, Kim, Id like to keep this discussion - 
here—if not, all you other interested parties, [1 phone and ask him. 
Also listed is a company called TurboPower Software How do і find out 
if he's on BIX, anyway? 15 there a way? 

For thal matter, | dont know if the party in question is male, sorry 
about that! (Replace "he" with "he/she", or perhaps "she/he" It really 
was an innocent mistake. . .) Anyway, Jim, thanks for the info, and 
everyone else interested in memory allocation, stay tuned. 


ms.dos/other #381, from jimkeo 
a comment to 380 


Dan, Kim Коккопеп not соелу on BIX—shame. I've done a little 
playing with DOS allocation blocks to see that it's not a linked list. 
When you do a DOS ALLOCATE, you get back the SEG value for that 
block. The paragraph (16 bytes) at SEG-1:0 contains some info. А word 
at offset 3 (yup, odd address) contains the number of paragraphs. 
Another byte (forget which one) indicates whether this block is free or 
allocated. | dant know whare the first DOS mem block is, but knowing 
any DOS block, | can determine free and allocated blocks at higher 
mem locations. ) also dont know of any such docs on DOS mem 
allocation nor whether il can be counted on with tuture releases of 
DOS. 


ms.dos/other #382, from dmick 
a comment to 381 


| recently took apart the DOS loader (for tha EXEC call in particular), 
which, of course, must allocate memory. | wondered what all that stuff 
al pspseg-1 was! Man, the carbon-arc light may have just clicked. 

| think ПІ phone Kim anyway, and ПІ post the results here tomorrow. 
Id like a good discussion of this if one is available, as well as the 
knowledge of whether or not this is one of those SWITCHAR deals that 
is undocumented only because its not going to continue. 


ms.das/other #383, from billn (Bill Nichots] 
a comment to 382 


The initia! DOS allocation scheme is not robust enough for multitask 
support, so 1 expect it will change in 40 and possibly again in 50. But 
it may be supported by calls at some point, so the intemal details wont 
be 50 critical. Suggest you isolate any allocation stuff, 


ms.dos/other #386, from dmick 
a comment to 383 


Sorry it's taken me 50 long, but | called Kim K., and he says ‘there's no 
good reference.” He got info from snooping, did refer me to the Augus 
1984 PC Tech Journal, which | have not yet had the opportunity to 
search for. | think № look for а back issue at a library, then report here; 
meanwhile ПІ still ba snooping! 
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ms.dos/long.messages #3, from dmick 
а Comment іо 386 


De-resing, Releasing Resident Programs Memory, MARK-REL, et al., 
More on ihe TSR Question, and DOS Memory Allocation 

If you are good at Turbo Pascal, reading RELEASE.PAS (available on 
Listings as part of MARK-REL.ARC) is a good way to get an idea of 
what DOS does for memory allocation, but if you're not, perhaps youl 
benefit from my experience. 

When a program is executed by DOS, either in response ір a pro- 
grams EXEC function call or to a user's request as processed by COM- 
MAND.COM, DOS builds a 5-byte memory control block as follows 
(note thal this works the same on PC-DOS 2.10 and MS-DOS 2.11 on 
the Zenith ІВМ clones): 


First byte: either 4D or 5A depending on whether this is the last block 
allocated (5A) or middie block (4D) 

Next 2 (word}: segment address of segment this MCB references 
Next 2 (word): length, in paragraphs, of the referenced segment 


Example: 09СВ:0000 4D CC 09 68 00 is an MCB that says: 


1. this is nat the last MCB that exists (4D) 
2, it exists Io control the block of memory beginning at segment 09CC 
3. that block of memory is 68 paragraphs long (L&, 680Н bytes) 


Nole that ihe next MCB should appear at segment address 09СС + 68. 


The MCB appears one paragraph belore the PSP segment; thus, if 
0905 (s the PSP segment address, 09C4:0 will contain the MCB for the 
PSP and its process (immediately following the PSP). PSPs may be 
identified by the first 2 bytes containing the process termination call, 
CD 20 (INT 20H). 

The MCB for the environment of a process (environment segment 
address may be found at PSP:2C) has, as its "segment address of seg- 
ment this MCB references" address, the PROCESSS PSP SEGMENT 
ADDRESS, which seems rather confusing. The MCB for the environ- 
ment also directly precedes the environment, which (near as | can tell) 
always directly precedes the process and its PSP The erwironment 
MCBSs length field is correct 

Sometimes, and t may depend on things about the way DOS 
manages memory that | dont understand, there exists an MCB as 
follows: 


XXXX:0000 5A 00 00 YY YY 


where YYYY represents the currently available RAM. This seems to me 
to say, "There is a segment starting directly after this MCB (е, at seg- 
mant XXXX + 1) that consists of YYYY paragraphs" This MCB is the last 
in the fist, since its ID byte is 5A. I've never been able to find any olher 
kind of ‘last MCB,” so maybe if a process loads and lakes all of амай. 
able memory, it has a "5A" ID byte but a real segment address and 
length, distinguishing its RAM from available RAM (as in the example 
above) by the faci that it has a real segment address іл the MCB's sec- 
ond and third bytes. im not sure, 

The whole reason | gat into this mess is that | was trying fo solve the 
following problem: ЇЧ write a resident routine, say an А/О interrupt 
selter-upperfintertupt service routine. It installs itself and some buffer 
area, reserves memory, and terminates with “Terminate and keep pro- 
cess" function ІЗІН). Fine; now later | want to deinstall, which at the 
very least involves undoing the ISR (which is no problem, just get its 
address from the vector and, knowing where in the ISA the old vector 
address is stored, restore the vector). Problem: How do I dump the 
memory it used {по longer needed and not necessarily wastable. . . 
small systems and/or a large buffer in the ISR} with a process that is 
executed later or? Granted, | knew | had to be reasonably sure that 
nothing had installed itself above me, but | thought | could say that OK. 
The problem was, the deallocate function (49H) has this error that's 
described: 


9: Arana trashed—DOS's memory management arena has been 
corrupted. 


This is probably due to a process reallocating memory that does not 
belong to iL 

Well, that scared me off Кот even trying. As it turns out, though, if 
you can figure the address of the PSP of the process that reserved 
memory last, you can also get the address of its environment, and you 
can pop them both from the process that has (necessarily) loaded 
higher in memory and then terminate the deallocating process (of 
course, terminate and deallocale via function 4CH or equivalent) and 
get all your memory back leaving DOS unscathed. 

Whew! That was an awfully long discussion, but the information 
would have been invaluable to me two or three months ago. For related 
information, look at MARK-REL.ARC in the IBM listings. Also, the author 
of that package has written several others that are now public domain, 
to use up memory (to test programs that may run on smaller systems) 
and a program that prints out all the MCBs that now exist on the sys- 
tem and what interrupts they may be controlling. The author also told 
me via phone that the August 1984 PC Tech Journal (which | have stil! 
not found) has an article referencing memory allocation. 

Good luck all. ТЇ elaborate furthar ox, if no one cares, № at least feel 
as though I've dona a great public service. 


ms.dos/other #389, from pittore [William Pittore] 


The word that comes after the 4D or 5А is the segment address ol the 
owner" of the block of memory. For instance, if a program does 
severa! 48H (allocale) calls, it will have created several blocks of mem- 
ory and each memory block descriptor will have that programs PSP as 
ils ownat The last block of memory that has а 5А 00 00 means that no 
program owns this block of memory. 


MACINTOSH 


This month in the Macintosh conference we have a fix to the power 
supply dilemma posed by the pin-out change on the Mac Plus. We 
have programming questions about windows and resources. There is 
also a question on whether to upgrade from a Lisa to a Mac Plus. 


THUNDERSCANNER POWER SUPPLY Fix FOR МАС PLUS 
macintosh/tech.talk 4171, from rkaapke [Richard Kaapke] 


| have got my ThunderScanner working with my Macintosh Plus. | 
wired a "oy" transiormer 10 two pins on the DB-9 connector that the 
ThunderScanner adapter box connects to. First, let me give you the 
correct pin-outs for making an adapter from the peripheral-B (aka mini 
DIN-8) to DB-9 connector: 


Pin Peripheral-8 OB-9 Female 


Со — CP Cn I CÓ № = 
z2 
o 5 
І 

co Жж» © tn — СЫ 


Important: Jumper pins 1 and 3 together on the DB-9 side (this brings 
GND to both places its expected). Мех, to make this a port that can run 
peripherals requiring +5-V supplies, connect the ground lead of the 
power supply to pins 1 and 3 on the 08-9 and connect the +5-V lead 
ol the external power supply to pin 2. If you dont want to use an exter- 
(continued) 


JULY 1986 = BYTE 407 


EST OF BIX * BEST OF BIX * BEST OF BIX * 


nal 4-53 supply, find a way of jumpering the 45V line from Ihe mouse 
рой (DB-9 pin 2 of the mouse port) to pin 2 of the adapter cable. This 
makes a bit of a tangie on the back of the Mac, and the +5 V cannot 
survive more than а 200-milliamp drain, mouse included. Therefore, its 
not useful for many peripherals (although | know someone whose 
ThunderScanner is running off the +5 V from the mouse port). 

| feel safer with an external --5 supply mysell; it's up to you 10 
decide which way to do it. If you have no idea how many milliamps the 
peripherals requiring +5 V draw, i's better to be safe than sorry, as 
messing around with the voltages coming from your Macintosh Plus 
may possibly void your warranty. 


Mac C UPGRADES, WINDOWING, AND RESOURCES 
macintosh/softw.devipmt #195, from rgball [Richard Ball] 


Help Needed with Window Definitions 

| have a question for the experienced Mac programmers out there. | 
am wriling а program to display and rotate molecules taken from а 
variety of databases (as an X-ray crystallographer in a university 
chemistry department | do this professionally and | figure the Mac 
should be a good tool to use). The program runs fine using an on- 
screen window for display, an off-screen bit map into which each new 
view is written, and COPYBITS 10 get the picture from one to the other. 
My question is this: Since rotations are simplest when they are centered 
at 00, the best window to have would be one in which OD was at the 
center rather than the top left corner, however, all my attempts to get 
the two bit maps to behave in this way have failed. Presently і get 
around the problem by shifting each point by half the window dimen- 
sion, but | would think that the proper se of definitions would make this 
kludge unnecessary. What is the best sequence of Toolbox calls and 
window definitions thal will accomplish this task? Has anyone actually 
done this? It seems like it should be very simple, and any concrete 
help would be appreciated. 


macintoshisoftw.deviomt #196, from rschnapp [Russell Schnapp] 
a comment to 195 


| know there is a Toolbox call to relocate the local coordinate system. 
Yeah, there it is, on page 1-154 in the Addi edition ol /nside 
Macintosh. SetOrigin( x, y: integer) should do the trick. 8 should be in 
the QuickDraw chapter of whatever documentation you've got. 


macintosh/sottw.devipmi #206, from dweikert [Daniel Weikert] 


Mac C and HFS 
Can anyone tell me if Mac С is HFS-compatible? 


macintosh/softw.devipmt #207, from ер [Larry Loeb] 
a comment to 206 


Mac C should be shipping an HFS-updated product. Some of the 
equates were іп the January Maclutor. Note that the HFS equates for 
MDS >ы in the "macsuppimnt" area of the Listings conference 
as a рії file. 


macintoshisoftw.devipmt #208, from rkaapke 
a comment to 206 


There's a version 45 that is totally compatible with HFS and the Mac 
Plus, | have it on order, but it hasnt arrived yet. | also understand that it 
has support for the 68881 math coprocessor and the 68020. Of course, 
it has an intelligent linker that includes ол/у those library routines your 
code requires, ло! the entire module the routine lives in. 

This is a great boon for Mac 128K compatibility, at least as far as the 
code space requirement is concerned. The 68020 support team is real 
keen for producing custom software for those folks with the Levco or 
GCC Macintosh add-ons that include this and the 68881. 
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macintoshisoftw.devipmt #209, from msackett [Michael Sackett] 
a comment to 208 


| just received version 45. It supports HFS and I've seen additions to 
the COMMONLIB.ASM file with comments like "clear out 68020 cache" 
followed by a series of NOOPs. However, support for the 68881 boards 
that are out there is supposedly being provided by the "Direct Access" 
versions (extra cost} of the compiler. 


macintoshisoftw.devipmt #210, from tom. thompson [Tom Thompson, 
Technical Editor, BYTE] 
a comment to 209 


Did you have an earlier version of Мас C and get an upgrade, or 
what? What do owners of version 2.0 or 40 have to do to upgrade? 


macintosh/softw.devlpmt #212, from rgball 
a comment to 196 


Yes, | thought that would do the trick also. However, when | actually 
tried й, | had no luck. You do change the origin of the off-screen bd 
map, but it doesnt stamp on in the proper place. l'm still doing (or not 
doing) something wrong. 111 play some more... 


macintoshisoftw.devlpmt #213, from msackett 
a comment to 210 


Yes, | had 40, and | sent in my registration card. About three weeks 
ago Consulair sent me a letter describing the upgrade and the "Direct 
Access versions of the compiler. | suppose thal anyone who sent in а 
registration card got the letter The upgrade cost was $20 if you sent 
back your old disks and $35 if you didnt It arrived in about a week. 


macintosh/softw devipmt #214, from cecpate [Charles Pate] 


Help on Understanding Resources 

| need help on understanding resources. Inside Macintosh has informa- 
tion, but it just hasnt made my light bulb go on. | have checked out ail 
books on the Mac and found they all have even less on resources and 
how to utilize them. Їз so bad that | havent been able to get my own 
icon for applications to appear on the desktop. 


macintosh/softw.devipmt #218, from rgbail 
a comment to 212 


OK, | got it figured out. It's critical where the SetOrigin call is placed in 
the flow of the code The "bounds.rect^ of the off-screen bil map musi 
also be defined properly (.е., ignore the SetOrigin), One call to 
setOrigin to set it to negative values must be balanced by another to 
00 for the routine to be reentrant. 


macintost/softw.devipmt #219, fram chrismason [Christopher Mason) 
a comment to 214 


What аге you using to create the resources? If its RMaker, give up. | 
never could get the thing to work right | use Мас C also, but | create 
all my resources in assembler A great reference that | still use is vol. 1 
na. 7 of Maciutor magazine, where most of the common resource for: 
mats are described. Hare's how to create a program icon: 


1. You have to have the bundle bit on in your application. Use the bun- 
dle option on the MDS or Consulair linker 

2. You need several resources in your program. (Make sure the 
resource REL files are located in the resource section of the tink file) 

3. Heres a sample: 

Align 2 

resource ICN#' 128 

< «dcl, 128 bytes for icon, 128 bytes for mask >> 
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align 2 

resource BNDL 128 

del ‘xxx’ Signature 

dew 01 unknown dala 

dc! СМЕ 

daw 0 ;# of mappings- 1 

dow 0128 imap local 0 to icon 128 
del FREF' 

йс 0 ;# 

дсм 0128 

align 2 

resource хххх 0 ‘same signature as above—use also as type in linker 
deb len;version/name 

align 2 

resource FREF’ 128 

deb APPLOO0 


Then just follow the instructions for the linker, be sure you have bundle 
and type. 


macintosh/softw.devipmt #221, from paul.hoffman [Paul Hoffman] 
à comment to 219 


| have no problems using RMaker, except that the Mac RMaker uses a 
different format (slightly) than the Lisa RMaker. Still, I've never had алу 
problems with the Mac RMaker when | followed the examples that 
came wilh my compilers. 


A PROBLEM WITH CHARACTERS IN PASCAL 
macintosh/softw.devipmt #223, from paul.hoffman 


| am trying to count the number of CA characters in a file as part of a 
larger program. | have read the fie into a buffer pointed to by IPtr. 
| tried the following procedure: 


PROCEDURE CountCR(IPtr: Ріг; Size: longint; var Ct: longint); 
Var 


nCRs,i: юп 
lestbyte: буе; 
esp “byte; 
Begin 
nCRS :« 0; 
lor i := 0 to Size- 1 do 
begin 
lestotr := POINTER(  ORD(IPtr)); 
lestbyte : = testptr^; {crash-o-rama} 
if testbyta = 13 then nCRs : = nCRs + 1; 
end; 


С: = ПСВ; 
End; 


The бле with the comment causes a system crash (10 = 02). I! | take 
out the commented line and the one following #, it runs just fine. If | 
take out the commented line and substitute "testptr^" for "testbyte" оп 
the following line, it crashes again. My guess is that something is 
wrong with using (6901г. 

Im compiling with TML Pascal. Can anyone hazard a guess what | 
am doing wrong? Is it а compiler problem? Is there another graceful 
way to step through a buffer without knowing the size ahead of time? 


macintosh/softw.devIpmt #224, from ccrawfor [Chris Crawford] 
a comment to 223 


At last / gel to help somebody else for а change! Your problem lies in 
the tact that you have a pointer with an odd value. That is, when your 
loop index Ч" has an odd value, the value of "tesiptr" will be odd. This is 
a severe no-no with the 68000, which is why you got an ID «02 error 
How, then, does one access individual bytes in a long sequence? 


BIX 


Well, you could make a hibyte and lobyte function in assembly lan- 
guage thal takes а 16-bit word and returns the two constituent bytes of 
that word. That's the “trust nobody, do it yourself" solution. It is also 
possible to do the same thing in Pascal with modulo-256 computations. 
Alternatively, you might bring the file into a string 256 bytes at a time 
and then use string manipulation functions directly. 


macintosh/softw.devlpmt #226, from paul.hoffman 
a comment to 224 


Thank you, thank you, thank you. | know virtually nothing about the 
68000, but | understand your explanalion about the pointer being odd. 
| will simply iry bringing two bytes in at a time and working from there 


ANOTHER MACPLOT QUESTION 
macintosh/prod.discussn #375, from rweaver [Robert Weaver] 


| have some questions about MacPlot: 


1. Does il use the maximum resolution of the plotter? 

2. Are all objects clipped properly with respect to other objects? (E g., if 
| draw a white filled box over a black filed box, will the plot look the 
same as the screen?) 

3. Is МасРіс a driver or an application? 

4. Does it work with Houston Instrument plotters? 


macintosh/prod discussa #376, from bvanantwerp [Bill Vanantwerp| 
a comment to 375 


Using the HP 7475 plotter, the resolution of the plotting is about the 
maximum of Ihe plotter. The plots are scaled very closely to the screen 
if the drawing was done in MacDraft or MacDraw. MacPaint | cannol 
comment on. MacPlot is definitely an application and cannot be built 
inio the normal applications except through Switcher. Several Houston 
Instrument platters are supported. Caveat: The outputs are still not as 
good as from several of the IBM programs available. 


LISA OR МАС PLUS? 
macintoslvlisa #18, from johnbell [John Bell] 


Арре has made the offer to accept our Lisas and $1500 of our cash 
for a new Mac Plus with an HD20. ts this a good deal? How mary of 
vs are willing to switch? What are the benefits/faults of this idea? 

і desire to switch, but it is extremely unlikely that | can raise a spare 
$1500 by the deadline (mid-August, right?). Also, I'm a little leery of get- 
ting an HD20 with it, as | understand that it is slow, because it con 
necis to the external drive port. There are rumors that Apple is com- 
ing out with a faster HD for the Mac Plus, and 19 rather get that (or a 
HyperDrive) for my system. I've heard that there are some incompatibili- 
ty problems between software written for the Mac and the Mac Plus— 
are these vendors going to rewrite their software? Are these the same 
incompatibility problems that I'm having with my Lisa in Mac Environ- 
телі? tm really not sure that trading to а Mac Plus will get me any 
thing but sound if all of the incompatibility problems are addressed 
with a new version of MacWorks XL and by having vendors change 
their software 10 become more generic. Any ideas? 


macintosh/lisa #19, from Iloeb 
а comment to 18 


Тһе incompatibility problems are HFS-related, mostly. The future incom- 
patibility problems will arise when software tries to use calls in the 128K 
ROM that are not in 64K ROMs, but Those are not showing up yet. 
Depends on what you want to do. | dont want a machine | cant carry 
around with rna, so l'm committed to the original case Мас. Thal 
doesnt mean there wont be alternative solutions for people who want 
different things from their machines. The HD20 will have an SCSI port 
soon, so thal may speed it up. № 


JULY 1986 = BYTE 409 


* BEST OF BIX * BEST OF BIX © BEST ОЕ BIX 


THE BUYER’S MART 


A Directory of Products and Services 


Prepayment must accompany each insertion. 


THE BUYER'S MART is а monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique fealure, each 
SUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


| RATES: 1х—$475 3х—$450 8x—$425 12х-5 5 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritlen copy. Ads can include headline (23 characters maximum), 
descriptive texi (250 characters maximum], plus company name, address and 
telephone number. Do not send logos or сатега-геаду artwork. 


DEADLIHE: Ad copy is due 2 months prior to issue date. For example: June 
issue closes on April 1. Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa- 
tion call Karen Burgess at BYTE 603-924-3754. 


ACCESSORIES 


ACCESSORIES | 


FREE CATALOG 
Outstanding prices on computer accessories for 
your computer and workstsiion. Our caleiog 
features а wide selection of quality products to 
meet al your accessory needs. Сай or write today 
to recetve your (reg catalog. 

LINTEK COMPUTER ACCESSORIES 
РОВ 8056, Grand Rapids, MI 49508 
(616) 241-4040 


FREE CATALOG 
Thousands of pans and new surplus electromc parts 
; FAST ORDER PROCESSING 
AND SHIPPING (95% of ай orders shipped within 
48 hours) 
CALL OR WRITE FOR À FREE CATALOG 


ALL ELECTRONICS CORPORATION 
РОВ 20408, Los Angeles, CA 90006-0406 
1-800-826-5432 


aue goo cgi mmus the Палео in malang 

can 

а жс. Сай us пон! VISAMC. 

Gienco DEVELOPMENT STETENG(312) 39 392-2492 
3920 Fudge Ave Annon Hin, 


Save on TRIPP-LITE 
Model SK6-0, 6-Outlet 


Surge Suppressor 


Immediate delivery Only $25 
Call INDUS-TOOL toll free 


1-800-662-5021 


Lifetime Warranty 
1-99 @ $85 100-248 @ $55 250+ Q $52 

Diskette trom Software Mig., old version hard-disk 

program (bulk erased). While Supply 163. 

SS/DD 100-249 @ $34 250+ @ 5.28 

DS/DD 100-248 @ $40 250+ Q $33 
Shipping (UPS) $2.50, СОО $2.00 

Н & О Enterprises 
1250 North Broadway, Fargo, ND 58102 
(70 0 
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ACCESSORIES 


DATA CABLES & PARTS 
EIA А5232-С Data Cables - standard, sxlended 
chatance. Tallon Assambhes. Alto Cantronies 
(paralle}, Coaxial (RG59U. RGe2A/U, Dual Wang, 
Twin-axal, Ethernet, Ribbon, ІВМ, DEC Compal: 
| bie cables, AB switches, connector paris, bulk cable, 
tools & hardware (wall plates) Send lor Catalog. 


Gommurinatan Cable Co. 
РОВ 600-8, Wayne, PA 19087 
215-644-1900 


Call or write for iraa instant pickup service: 
Corporation, Laser Printer Products 
11 Freeman Street, Soughion, MA 02072 

(817) B93-3000 (24 houra) 
(817) 341-3005 (9-5 pm Extern) 
Domar іштен welcome 
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COMPUTER PROTECTION 
* UPS * LINE CONDITIONERS * (SOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS — 
FREE CATALOG 1-800-225-4876 
ELECTRONIC SPECIALISTS, INC. 
171 So. Main St, РОВ 389, Nalick, Mass 01760 


(617) 655-1532 


Self-inking Printer Ribbon 


For users of Okidata and other open spoot ribbon 

‚ Controlled Prinioul Daviess ra а new kind ol 
printing ribbon that reink themselves, and will lasi 15 
times longer than the ribbon you are now using. For 
lurther information paasa call ог write. 


CONTROLLED PRINTOUT DEVICES, INC. 
РОВ 569, Bakiwin Ad., Arden, NC 28704 


(704) 664-9044 


LOWEST PRICES ON DISKETTES 
бы” SSDD 45, 0500 h 16% 
3%” SSHD va Y d 
т dnchuces Туу БҮЗ 
© Ватохай hih ting 
е Amm & white ресин tates 
Free UPS shipping Minimum WX) diskettes. 
Send check or сап CA residente add БАМ sales tax 
Data Bureau Inc. 
623 Westwood му. бв. 120 
Los Angeles, CA 90024 
213-479-0345 


SOFTWARE PACKAGING, DISKS 
Cloth binders & sips Ка IBM's. Ули binders, boxes, and 
Кибет — талу sas. Dick pages, envelopes, & labels. Low 
qty. imprinting, Bulk & branded disks. Much More! Low 
prices. Fast service. Call or write lor FREE CAIMLOG. 
Anthropomorphic Systems Limited 

376-B East St. Charles Road 
Lombard, IL 60148 
1-800-DEAL-NOW (312) 629-5160 
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BAR CODE _ | 


PRINT BAR CODES ON PC 
Print Bar Codes Ly ard ты 


MSI, OD QN МАС. Text up to 1" tall. 
rege and Catalogs from files. Assembly subrtna 
tor BASIC, Turbo Pascal, Pascal, MS-C, Lattice C, 
dBASE 11+ 
Worthington Data Solutions 
130 Cresp Sania Cruz, CA 95060 


(408) 458-9936 


BAR CODE READERS 
P raneparent 
Readers for ІВМ PC, AT and 


$1200. 
Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 
(408) 458-9935 


BUSINESS OPPORTUNITIES 


VIDEO STORES 
We need ambitious dealers in all US. states 
and Canada to market a powerful sysiem to 
computerize video tape rental stores. 


WINCHESTER DATA 
PRODUCTS INC. 
3301-Executive Drive., #204, Raleigh, М.С, 27609 
(919) 872-0995 


_ COMMUNICATIONS 


TELETERM 
Sophasticaled Terminal Emutator ol most popular wr- 
mingis inciudag DEC VTIOO, plus Guild your own 
upnidownioad direct ю екілі | error tras file 
transfer protocols. ІМ screen ASCH lex! ecitec 
гепуќе pint  unallended Ме translet moda 


Telexpress, Inc. 
РО. Box 217, Willingboro, NJ 08046 
608 


THE BUYER’S MART 


DATA/DISK CONVERSION 


DATA/DISK CONVERSION 


GRAPHICS HARDWARE 


CONVERSION SERVICES 
Convert any 9 track magnetic tape fo or from over 
500 formats including 347", 5947. 87 disk formats & 
word processors. Disk to disk conversions also 
available. Сай for more into (312) 459-6010 
Pivar Computing Services, = 
165 Arlington Hgts. Rd., D 
ж х Butfalo Grove, iL 6008 % Ж 
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DISK AND TAPE CONVERSIONS | 
Word 


800-1600BP1 tape. Includ- 
ed: Wang, Bi, CPT. DEC. cuu Lanier, OSG, Xerox, 
ам Үкім TRS, Apple, 
NSTAR, Рона HE oki sa E Мы Ж». жы 
puters. We can convert directty io word processing 
software such as: ОМЗ, WP. MS/WRD, WS, Samna, MM. 
РЕБ. and many others 


DATA FORMATS, INC. (408) 972-1830 


Disk/Disk * Tape/Disk 


| Over 600 formata! 3/4, 5ta, or 8 inch disks; 8 
track mag tape; 10 MB Bernoulli cartridge. Data 
base and word processor transiaBon specialists. 

Computer Conversions, Inc. 
9580 Black Mountain Rd., Ste J 
San Diego, CA 92125 
(619) 693-1697 


DISKETTE COPYING: 


3 day turn around, security, 
quality, most popular formats. 


MAG RABBIT 
616-685-6186 


99.8% ув 98% ACCURACY 
100% TEXT ACCURACY plus unbelievable 998% 
FORMAT TRANSFER ACCURACY for most lor- 
mats, Compared to 98% with most other services, 
The difference berween 1 10 2 format errors per line, 
and lass than 1 to 2 per page. We support 7000 
formais for disk, tape, wp А optical scanning. 
Guaranteed results. 

DATA CONVERSION LABORATORY 

718-939-4921 


CONVERT TAPE TO DISK 
‘We will салтым data from длу Vi" Strack 
recorded al 1800 ar 3200 bps to 6% * IBM 
Orskettes included. Quantity and repeat customer dis- 
cous. Fast turnaround. Digk to tape алышта iao 


Competitive Rates! 


Micro Data Services 
5 Toon anc Country Village Suse 774 « San ква, СА 95128 
(408) 980-7203 


INCOMPATIBLE WORD PROCESSORS? 
Wa convert to and тот: XEROX, DEC, ІВМ, 
LANIER, WANG, PC-DOS, CONVERGENT 
TECHNOLOGY, WORDSTAR, MULTIMATE, 
SAMNA ASCII, MICOM, TAPE TO DISK, 
Also most CP/M sysiams. 
LOWEST PRICES 
DATA CONVERSION INC. 
6310 Caballero Blvd, > Buena Park, СА 90620 
(714) 522-7762 (800) 824-4851 In CA. 


mawy 584 


222 DOCUMENTATION 


COMPUTER ASSEMBLY MANUALS 


BIG BLUE SEED for ШМ BUILDERS: parts кі. pace 
ment dyagirama, ттс юе ior &&sembsng over 65 ЭМ 
страта bare cards $14.95. 

APPLE SEED i! for APPLE" BUILDERS: insirucsons 
lor asserta 77 Apple compatible bare cards алын 
the dle ani ile motherboards $12.85. 

OVER 40 DIFFERENT BARE CAROS 
IN STOCK FOR THE HOBBYIST 


NuScope Associates 
Р.О Box 790 е Lewiston NY © 14092 


Ілу 737 


DUPLICATING SERVICES 


BLANKET -——р- ФРИЦ 
Diskette duplication * Рас 
| shipping • 48 how delivery • 
tection * No US Do Westin т 
dard labels = Place a blanket order with releases 
аз you need Ihem for any quantity af a fred price. 


Star-Byte, Inc. 
2564 industry Lane, Norristown, PA 19403 
215-539-4300 800-243-1515 


DUPLICATION SOLUTIONS 
We have lhe answer Io your dupbcalion needs, 
по matter whal the "дите We supply aulo. 
loaders, disks, and technical suppan. We pro- 
vida сору malecon, sanaizahon. package 
assembly, and disinbutrve зг 
MegaSoft 
Р.О. Box 710, Freehold, № 07728 
1-800-222-0490 201-462-7628 (in MJ) 


WESTERN TRANSDATA, INC. 
Why nek Gupbcabng your «түгілі programs. on your COM: 


рли, when cor SIMEN d desonid tole io Әксісдіп das 


ther pececton 100%? Over G00 formats. З", 554” 


WESTERN TRANSDATA, INC. 
1701 E. Edinger Ave. А-4 
Santa Ana, СА 92705 
744/547-3362 (collect) 


ENTERTAINMENT 


* BORED WITH YOUR IBM PC? x 
Fy our ABS (Anb-Beredom Software): 
TOMMYS SEAWOLF Везе submanne smolabon 
for harassing anemy shipping lanes Good enough 
іс make you келес Requres 128K mam, 25 х 80 

ASCH monitor Source code inciuded 
$19.95 (check, МО) р/р FREE CATALOG 


TOMMY'S TOYS 
Box 11281, Denver, CO 80211 


DMP.SUSZIMP (C, Deze 1714. Рац 


My: 
| GTCO MO? 1212 comotets 


Lange corn POs socopted GAC 
ARDEN SYSTEMS, INC. (21 
Santa Moncy В! 8220 Los Anglet. 


NEC APC HO3 
Color Graphics 
Many extras. 
Perfect home computer! 
Call Elizabeth at: 
" к 900 
oston Financial & Equity Co 
PO. Box 71, GEL. x а 
Boston, МА 02215 
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| HARDWARE | 


$79 MONO/GRAPHICIPRINTER BOARO 
"Hercules compatible — ' 720 x 348 peel 


2.9 $89 


SUGAR INTERNATIONAL 
12015 NE ih 51е. 3, Bellavue, WA 98005 


(206) 462-9283, Mo-Sa, 8-6 


IBM > TOSHIBA PRINTER INTERFACE 
Ad TOSHIBAS aaiae 


= Pres 8 mig м ode charactors 

a omiten (три e text and graphics 

a escape wxgences Supported 

* popular Sofware supported directly 

a болдуу end P,uM Vues” suppor 

* deaers welcome $78.35 (5250 S&H] 
Integrated Data Technologles, inc. 
4775 Bunchberry Lana, Colorado Springs. CO 30917 

303-468-2533 MCVISA 


тату ?1t 


Motorola 6805 Singte Chip 


Microcomputer Development System 
Use the ІВМ РС or corhpal te develop products based 
әй Mal 6ВТОЗРЗУНЗА 3 sngie chip meros. Commas $5 
inciudes ал авт Ает a debugger and a Programming 
board «nth dmat sw ior Intel or Mor hes 1 seng pori 
required Complete syrom $495. Prop Bd | $349 


ТЕС 
РО. Box 53, West Glover, VT 05875 
(802) 525-3458 VISAIMC/MOICK 


MEGASYTES OF MEMORY 
Lowest Prices Guaranteed іп US Dealer c irte 
Fully Populsied 2MB Me 
TALLTAEE SYSTEMS — JAA BOARDS 


65 64 
VISA, MC. AE, CHOICE 
703-370-7173 
information and Technology Services, Inc. 


JULY i986 - BYTE 4l 


HARDWARE 


Tandy 1000 Hardware 
TanPak Mullilunction Cards 


10 Meg Hard Drive with Controlar. — . $549 
20 Meg Hard Drive wilh Controller. ~. 5749 
Hard Drive Specialist 
1-800-231-6671 ог 1-713-460-6000 
16208 Hickory Knoll, Houston, Texas 77058 


USED APPLES & IBM's 
APPLE |+ as low as $275.00 
APPLE lle — cali 


Motherboards & accessories — call 
We buy, Бей, 5 horseirade — Apple, ВЫ. & CBM. 


SHREVE SYSTEMS 
845 Lark Ave.. Shreveport, СА 71105 
318-865-6743 4-9 p.m. C.S.T. VISA/MC 


POWERLINE GREMLINS?? 


POWER FAILURES?? 
The MEIRICK STAMDBY POWER SYSTEM 
is tha TOTAL SOLUTION to your 
powerline problams 
240 watt ш ^ ~ $365: 400 = — - 8485. 
800 wall system - 
МЕІНІСК ine., POWER PM DIV, 
Box 298, Frizco, CO 80443 303-668-3251 


KING OF MICROCONTROLLERS 
* 4000 Миетососигойаг Bonda & КЯ5 Кы 
BD035/8Q39/B04C0/B04 B/BO4 S/O SD/BOA 1 6032) 
8051/8052/8751/6511/700 1/7809 Нот 
* 4008 Miri 88232 Terminal Кл Full 


«4045 QUO Dua: Systane тишин... 
ААМ & VO 
TECH STAR LABORATORY. 
Suite 709 A&B Corp. 


Park, 1 Greenville Ave 
Richardson, "АА ал 


ATTENTION 8-100 USERS 
Upgrade 256K Solid State Disk Simulalor (sold 
by DRC of Texas) to over в MEGABYTE lor 6275. Runs 
d d reri ime | a iysiem. Up 


гарах and Block mont boards for 
, North Star, and Ithaca systems. 
SYNC studios 
42 Pondview Driva, Southingion, CT 06489 
(203) 621-6839 


280" / CP/M™ dU Gt 
Plug-in co-processors for 


Blue Thunder (5 mhz) 

Blue Lightnin’ (9 mhz) 4 
Run CP/M software on PC as 4 MS-DOS software 
Diskette convertion inciuded. Can run Intel ISIS son. 
ware. We һауа cards Ки РОР-11 and VAX too 


DECMATION 
2065 Martin Ave. #110, Santa Clara, СА 95050 
(408) 980-1678 
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EPROM/EEPROM PROG. $250 
Programs 2715-27512. 25xx and 68764/68 eproms 
via RS-232. Also 874х mecros and 28ххА & 52Bxx 
EEPROMs Automatic baud mie Select, buit «n help 
menus, no personaky modules! 

16 BT VO MODULE $75 

Low cosi control ма Я5-232 Expands to 5121 
INTELLITRONICS 
Р.О. Вох 3283, Tustin, СА 92680 
(714) 669-0614 


TANDY-EPSON 
Qur 10th year of DISCOUNTS 
COMPUTERS & CELLULAR PHONES 
Fgt. Prepaid. Save Tax 
Той Free 800-231-3680 


MARYMAC INDUSTRIES, INC. 
22511 Katy Fwy., Katy (Houston), TX 77450 


1-713-392-0747 Telex: 774132 


mema jor monitoring and control. $35 ю $50. Frea 
catalog. 

Group Technology, Ltd. 

Roule 1 Box 83, Check, VÀ 24072 


703-651-3153 


GBA 


Full function IEEE-488 bus analyzer with 12,287 
byte memory. Controfled from any RS-232 com- 
pular or terminal. Also provides full bus control and 
message sending capsbility. 5555.00 


Connecticut microComputer, Inc. 
568 Danbury Rd., New Milord, CT 06776 


Phone: 203-354-9395 Telex: 710-456-0052 


CHIP CHECKER 
v 54/74 TTL в 14-24 Pin Chips 
ь 14/4000 CMOS ә Two 24 Pin ZIF socka 
• 54/774 CMOS * .3* and 67 [С widhi 
— ia: Т 4. 
seconds. Inexpensive software updates wil be offered 
аа new Chips become avetabls. For C128 and (64. 
$129 pius $3.50 ө 4h 

DUNE SYSTEMS 

2603 Wile Dr., St. Joseph, MI 49085 


(616) 983-2352 


CLOSE-OUT 

VIDEO FILM PRINTERS/ATD VFP-711 
The Video Fim Preger а берги! for usa wih medium 16 high 
тылдоп Computer тізесі paame and NTSC compose 
wales sources, The 711 ий produce hard copy documsn: 
bon i your споса пі Poterced insunt 4X5 black am] wise or 
Color rm, Paard peoiessonal 5Х-70 (Self Developing} fim, 
or 35mm sides. CALL 213-273-5710. 


ADVANCED TECHNOLOGY 
1150 Brooklawn Drive, Los Angeles. СА 90077 


| LANGUAGE TRANSLATOR 


| HARDWARE 


SINGLE BOARD COMPUTER 
INDUSTRIAL STRENGTH 
» 52 » 16 АЛ) CHANNELS + 
BUFFERED CHOITAL UQ » WATCHOOG ТІМЕН « 
COUNTER TIMER . 
OPTIONAL FORTH О $. EDITOR, ASSEMBLER TARGET 
COMPILER . RAMDISK . REAL TIME CLOCK . 
NETWORKING UP TO 32 . FULL LINE OF SUPPORT 
HARDWARE/SOFTWARE . IBMACPM SUPPORT . 
FROM $295 


EMAC, INC. 
1400 Wesi Main, Carbondale, ИНО, 62901 
18) 529-4525 


LOAD CELL INTERFACE 
Connects weigh scales (о any computes via serial 
А5232, 423 or 422. several units individually ad- 
dreasable Кот — computer port. Directly рахат» 

program included. 
curacy 40,000 count. Options include NEMA, m 
cel, 4 load сөй summing. Prca $589. 


SCALE-TRON INC. 
Р.О. Box 424, Lachine, Quebec, HBS 402 
(614) 634-7032 


pag стан EPROM RD 


Жалалы АЕ A d ‚е 27 27512 "2817 


заз int pro 


Peers e wes 
por intel and Motorola hex formats sup 
eta hardwara‘sothware тщн. 
PROM Sumar 8138.85 
compatibile EPROM Burner $198.85 
МИ Software, inc. 
985 University, Suite #12, Los Gatos, СА 99030 


(406 — 131 n 
Pec асады әді И ср echo eror 


offers its members megabytes of Turbo Pascal 
code for only $6 per diskette. Also a monthly 
пемзіейог Send $195 for the TURBO З.Х. 
catalog. Deductible from ihe $19.95 membership 
fpe when you join. MC/Visa. 
TURBO S.I.X. 
PO. Box 8373, Dept B2, Waco, Texas 75710 

3701 Mitchel, Waca, TX (817) 753-2182 


MICROSOFT TRANSLATOR 
Тапедіе MICROSOFT or GW BASIC programa to nh 
powered Hewlett-Packard Senes 2007300 BASIC 
Vansisior Converts more than 90 percent of code ang 
—pPr Шш Л ы 

rts, damo Cewepo Soleane 


transiaied procram. dais 
specakzus in HP dak Ма copying. program transiatoes 


Oswego Software Inc. 
507 North Adama Street. Oswego, Шіксіз 80543 USA 


(312) 554-3567 TELEX 858757 


MULTIUSERS 


LOCK UP CLIPPER! 
Write Multiuser p for clippar an Novell ос 
ІВМ РС такы 
IUe V— 
Includes object code, examples and sample pro- 
grams. Novell or PC network version 
ath, (Now also for Multilinkl). 
Communication Horizons 
701 7th Aye, #900, New York, NY 10036 


Tel: (212) 724-0150 
кү 655 


| PRINTING | | 


DO YOU NEED QUALITY 


COMMERCIAL PRINTING? 
Call Eli's. Helping people since 1948. 
Ask for Rick or Chuck 
1-800-228-2007 
1-402-342-7006 
1231 South 14th Street 
Omaha, Nebraska 68108 


тегетер 
end cunkx сосіпі No поуаһен Ask abou aur BIOS/DOS 
LIB. УБАМС 
GLENCO ENGINEERING (312) 392-2492 
3920 Ridge Ave.. Arington His . В. 80004 


PUBLIC DOMAIN 


THE BEST OF THE BEST! 
Pubic Domain & User Supported Software for ІВМ PC 
Qt companhbla. Word Processing, Database, Spreag- 
sheets Utes, Gamss, Accounling, etc! 50 disk 
package 5205.00, or rent 2 wks. $75.00. Info & Super 
Sampler Disk $8.50, Deluxe Word Processor 56.50, 
both $12.00. MC/VISA 


BLUE CIRCLE GROUP, INC. 
Box 23502, Minneapolis, MN 55423 
(612) 823-4111 
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Apple 11 Family + Mac Software 
Software jor Appia |} (атиу-280 аке — талу 
Cahagones = book descnbing programs $8.95 + $1.50 
postage py + book № $37.95. 
Sotware lor ihe Macniosh -75 deks-NEW book 
{раст cw 1000 programs $7,939 + $2. postage 
Set of 3 introducióry disks + bock is £34.95. 


The Public Domain Exchange 
2076C Wash Ava., Simia 3, Santa Clara. СА 95050 
(408) 496-0624 


$4.50 IBM PC Software 


490 dara: 84.50 oa. 1-23 WKS, B daka 536. 
Arcade quom, Lila VM. Diractory, 2 disks %9. 


Unprosect 
Славку 31.00. Add $4 SAH. MC/Visa accepted. 
The Computer Room 
Р.О. Вох 1596, бері. 102, Gordonsville, VA 22942 
703/832-3341 (M-F 10-5) 


THE BUYER'S MART 


PUBLIC DOMAIN 


в SOFTWARE FOR PENNIES <4 


GET BEST AND LATEST PC-DOS, СРАМ 50 AND 
СРІМ.85 PUBLIC DOMAIN PROGRAMS FOR 


BUSINESS, PERSONAL. EDUCA 1 

DEVELOPMENT, MODEMING, SCIENCE, AND MORE 
AT LOW COST OF COPYING 3 v», 5 AND В" DISK 
FORMATS ARE SUPPORTED SEND $600 FOR 


CATALOG MULTIPATH, INC. ; 
Box 395. Montville 


(201) m 
блогу 732 


SOFTWARE/ACCOUNTING 


CALL 14800)-824-7888 ор. 138 
TIME & BILLING 599 .ЮВСОВТ OPTION $30 
Түй, You'll Like nt Wiin Ош 30 Day Money-Back Trial 


and compatitias н МС, COD ог месі ka free 
сатуны woch 


Accounting Systems (819) 487-3428 
1148-5 Executive Circle, Cary, NC 27511 


agong, calcula 

defined deducuars, 401(k) 
handing, mary reports, rtt cao ығы» 
much more Custom fealures ше avaiable. Prices 
start at $695 for system, manual, and PC Base 
бошор code 

Datasmith, Inc. 
Box 8096, Shawnee Mission, KS 66208 


(813) 381-9118 


» FINANCIAL CALCULATOR -4 
Memory reagent calculutor performs compound m- 
lores, NPV, IRR, bonds, doprocialion. Ponts finan- 
сөзі schedules. Allows mporitulexporing of date 
Includes al HP-120 Қақ plus more lntroduc- 
tory pice $49.95 pius $3 «m: алаг W166. $89.95. 
К SOFTWARE HOUSE, INC. 
RL 2, Box 83B1 Unionville, TN 37180 
(615) 294-5090 


Metus ae uc Version 3.1 
need (о take charge ol your finances 
Lm e edt Cord Мо. Budgetng. Exp 
Analyss, алын Rpis.. Graphics, Tutorial, much 
mera Great for homefbusiness 
CPA demgned ІВМ РСГХТ & Compatibles wih 
DOS 2.0 or tater and 192K - $69.95 
PARSONS TECHNOLOGY 
8926 Surrey Dr. НЕ, Cadar Rapeds, 1А 52402 
(318) 373-0197 CHECK/VISAIMC 


теку 74) 
_SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 


Сай lor free 30 day inal penod 


COMPUTER KEYES 
21929 Makah Rd . Woodway. WA 98020 


(208) 776-8443 


SOFTWARE/BUSINESS 


PC-File ІШ» Version 4 


$5 sh For ВЫ PC 


ButtonWare, Inc. 
Р.О. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


PC-File/R™ 
AB the power of PC-File (I! plus: Relabonal kok to 


binary 
$346.95 + $5 ah. 


ButtonWare, Inc. 
P.O, Box 5766, Bellevue, WA 98006 


1-800-J-BUTTON 


ae 
SEE ALSO THE AD BELOW 


The Andsor Collection" 
From genie calculasona, Меч, quate, © есептен models, 


quamuse МАСЛА СМО. 
order IBM PCIXTIATIPCy, 12BX +. one deep or hard dish, 
monoctome әлі сойы, DOS 20% Aor copy protected 
ANDSOR RESEARCH INC. 
181 University Avenus., Sulle 1202, 
Toronto, Ontario, Canada MSH 3M7 


(416) 364-8423 


EZ RUN 

Run all your programs from ane smpe menu 1-20 
users/PC wilh sep dala drs Can log user hme per 
program. Runs СОМ. EXE, ВАТ. or programs. 

ар from menu 15 dey money back 
guarantee. ІВМ MS-DOS 2 XX up Not copy prat 
$19.95 or а rr К 

NEWMAN COMPUTER 
2 Вла? МШё Dave, Brickiown, NJ 08724 

(201) 458-5189 BIX EDNEWMAN 


Into-Lion" Relational DBMS 
validation. ul 


to изе, On-line 
һәр. Much more! Рог МЗ/РС systems. Only 
$159.05 VISA/MC 
Remember, go with the Non. . 
because it's в jungle out there! 


Morgan Software Inc. 
414 Valley Ave., Wikmerding, РА 15148 


(412) 624-0468 
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SOFTWARE/BUSINESS SOFTWARE/GRAPHICS 


TSABB8-TRANSPORTATION 


А general-purpose sysiem for Бойле) transporabon, 
asagrenem and tanstupment problems Solves 


vansportason wth up t0 510 Ld and/or 
deshnabons 4. applying the Transportabon Sam 
Algontin Menu-demven with kalues smia to 
(ер ee, $99 wih 8067 support user's guide. 
I 
EASTERN SOFTWARE PRODUCTS, INC. 
Р.О. Box 15328, Alexandria, VÀ 22309 
03) 548-5469 


PC-Write* Shareware 
Fasi, powertul word processorext editor for ІВМ 
РС. New Varsion 2.6 with auto reformat, optional 
menus, оғп-осгееп help, laser printer support, new 
expanded manual. Malimarge, split screen, ASCH 
Mee, macros. AN software, tutoral/guids on 
diskette, $10. OK to copy. Register fer ful! manual, 
suppor $75. 90-day money-back guarantes. 


Quicksoft (205) 282-0452  Visa/MC 
219 First М. 4224J, Seattia, WA 93109 
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C PROGRAMMERS 


COCmem and ССВ are сё iha! can be used as foni- 
ra elim m rmi ir dr emn 
form usage and profiling statishcs 
Teetuces in one hour. Each turned on end of Ass 
lor debugging! Source ів $50 each. 


—— COMEAU COMPUTING —— 
91.34 120th Street, Richmond Hill, NY 11418 


(718) 849.2355 — 24 hr. HOTLINE 


SMITH'S INVOICE 
invoices, shipong labels, customer database. 
Custoómar å produci тайы) ийа and labels. Menu 
drivan—easy to use For ІВМ PC with 128K and 2 
DS/DO drives or hard disk. All software, manual on 
ask $15 Same-day shupmant on personal checks. 


Smith Consulting 
Route 1, Box 213, Greensburg, IN 47246 


POWERFUL CUSTOM MAILBASE 


taneous storage and retrieval of mare than 32,000 ad- 

dresses. Еағу ю use 20+ page manual with full ax- 

amples. (Tech: fiio formel given & Mail-Mergo Ros built) 

OM wit20K - Ungrotecied. 

337 (CA 6%} БАН inci. СКМСЛЛЅА 
ACME SOFTWARE 

Вох 1445. Agios. СА 95001 (408) 475-9188 
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NEW LOGO FOR PC'S 


(602) 223-2674 


COLORWORKS" 
Dept BE B67 5337 E Bellevue. Tucson, AZ 65712 
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dFELLER Inventory 


A business Inventory program written in 
modifiable dBASE source manu-driwèn 


e. 

program lets you locale items by inventory name 

ва number. it keeps track ol reorder points, van- 

dors, average cost, and olher info. Requires 
dBASE Ч or ill. PC-DOS/CPM $150. 
Feller Associates 

550 CR PPA, Route 3, Ishpeming, MI 49849 

(906) 496-6024 


BILINGUAL WORD PROCESSOR 
DuangJas, u special word processor for Engish 
and; Evuropsan, Greek, Lao. Қазу, Russian, 
Spanish, Thai, Vielnamese, your onn language, or 
more. For IBM PCIXT/AT/Clones with graphics & 
IBM/EpsorvCNoh рллын. $59 + $4 SAH in US&Can 
{+ 10 others). | 

MEGACHOMP COMPANY 
3524 Cottman Ave., Philadelphia, РА 18149. USA 
(215) 331-2748/8138 


"THE CLERK” RETAIL POINT OF SALE 
New soltware дех your emailed busness the 
= ne "Big Guys" have. Autórnabc 
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Church Package 
Panshioner Тиле, Talent and Treasure System pro- 
modiiable dBASE source code. 


Personal 
Requires dBASE И or |} PC-DOS/CPM-BO 5200. 
Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 
(906) 465-6024 


SOFTWARE/GENERAL 


Al for the IBM PC 


Dynamic Master SYSTEMS 
РОВ 566456, Allanta. GA 30356 
(404) 565-0771 


SOFTWARE/GRAPHICS 


PLOTTER SOFTWARE 
Save hme and money by creabog your own pressn- 
шол quality Ima sides. THE ОСІ SIGNMAKER is 
вп easy to use menu driven program for your ІНМ 
or APPLE computer and mosi plotters (Epson, Hi, 
HP, HP-GL, IBM and others) for onty 575. 


DECISION GRAPHICS, INC. 
Р.О Вох 2776-8. Littleton. Colorado 80161 


Рһапе (303) 795-0341 


FORTRAN PROGRAMMER? 


Now you can сан 2-0 and 3-0 А mne routines 
wilhin your FORTRAN program 
— 75 callable routines tor 


output 
FLOT MATIC. P. Pen plotter driver. $135. 

For tho iBM FC, XT, АТ and compatibles. We sup- 

port a variely of compllers, graphics boards and 


THE 
ponam  MICROCOMPATIBLES 
301 Prelude Drive, Dept. В 
Silvar Spring, MD 20901 
(301) 593-0683 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use tha PriSc key to make quay seated 
БАР or color reproductions of your display on any 
dot malin, inkjet, or taser printer. GRAFPLLS sup- 
ports ali versions of PC or MS-DOS with IBM, Tac 
mar, and Harculas grapt»cs boards. $59 95. 


Jewell Technologies, Inc. 
4302 SW Alaska SL, Surna 207, бозша, WA 98115 
(206) 937-1081 


2-100 TURBO SOFTWARE 


-ZGL- Color graphics library with windows. 
-ZPORTS- Directly control your ИО poris. 
Full source code! Risk-lree 15 day trial. 
«2С1. $39.95, -ZPORTS- $24.95 
+2 84H TX Hes. add 6.125% 


Zimbazi Products 
7405 BERKMAN DRIVE, AUSTIN, TEXAS 78752 


GRAPHICS ART COLLECTION 
Over S00 pieces of art to be used wih PC Paer, PC Pact 
brush and other popular graphics packages m = 
Touch Тури Tutor 
Groe Майло List 

(батуда, Әсия ior on 17М) 572.00 
Ай on disk оа град oniy Please mki $4 РАН 
per oder For AT and compabbles 
Commercial Applications 
А#1 Box #15, New №. ІМ 47382 
(317) 528-0055 


GRA-FIT PLOTTING SYSTEM 
Publication-quahty scientific plots for IBM РС. НР 
plotiers & Epson printer Scaller plete, splines. 
polynomials. smoothing, linear, semi-log-log. 
probahaity scales—rmay Ба reversed Also does 
lex! and Пом charts Only $90 + $5 s&h. 


JAYAR Systems 
Р.О. Вох 2885, Station "A" 
Sudbury, Ontario, Canada РЗА 5J3 
(705) 522-2230 


ТІ PRO + TURBO + GRAPHICS 
UNLEASH YOUR Т) PRO WITH: TURBO 2.6 or 3.0 + 
TiGrafix. GRAPHICS, TURTLEGRAPHICS, MUSIC, 
SCREEN & CURSOR CONTHOLS & more routines 
ihan IBM TURBO. Use BASIC PICS w/o reprog. Соп. 
von JBM code lo Tl PRO. Source & doc included 
TiGrafix $09.95, + oe rine tent t TURBO 8067 
$179.95. SWITCH T О TURBO NOW 


ProWare, Inc. (503) 233-4465 
1023 SE 3&h Ave Porland, OR 92214 
VISA/MCICHECK 7AM-7PM MON-FRI 


inquiry 745. 


SOFTWARE/LANGUAGES 


uv SNOBOLA о 


Powertul string & dala Y rr lnterpreter com- 
ible with maunframe SNO 4. 32K mes bit in- 
model, 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 
New Low Prices 


Relocatable Macro Cross Assemblers, 
Linkers, Librariang 
Targeted to almost! all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 
215-362-0966 MC/VISA 


RUN FAST, LOOK BEAUTIFUL 
Wf tvs is what people expect from your BASIC programs, 
than you nead YES MASTER!: a OOS-rasident develop- 
ment aid ihal includes a screen painter, an ISAM file 
manager, а window manager. а puiar geneneion and 
more АЯ in ога package. $245, No royalty. 


SOFTWAY, INC. 
500 Sutter St., Зи 222 aC 
San Francisco, CA 84102 


(415) 397-4565 


BE A SCREEN STAR! 
м BASIC, PASCAL, DBASE, С, COBOL, FORTRAN, 
ASSEMBLER, design date entry screens in mines Ай 
popular features + 99 windows, save, restore, merge, 
побайла keys, рай down тоған, ASCH table — Moroys- 
DEM is 3128. DEMO $15. БАН $5. СА 


SOFTWAY, Inc., PC/SOFT Product Lina 
500 Sutier 51, Suite 222, San Francisco, CA 94102 
(415) 387-4666 


and ROMable code For CP/M-BBK. MS-DOS $750. 
Portable Source in C $3500. AVAILABLE NOW. 


Quelo, Inc. 
2464 33rd Ауа. W. Suite 173, Seattle, WA 98199 
206/285-2528 telex 810-333-8171 


EXPERT SYSTEMS! 
да а develop expert systema with KNOWOL, 
rented Language from МСО. ia- 
"en a E unlimited development capabili- 
ty. and а smart rules editor. Not copy protected. 
An incredible introductory offer at $39.95 pius $2 


s&h (SA/COD). 
Intelligent Machine Company 
3813 М. 14th Si., Arlington, УА 22201 
(703) 528-9136 
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SOFTWARE/LANGUAGES 


LISP for the MACINTOSH" 


MacScheme" implements the Schame diglect of 
LISP. it features a fas? byte code interpreter, debug- 


phics. Ureversdy Ле 
licenses available $125. (*910 overseas) 
MCAVISA. To order, сай or write 


Semantic M 
4470 S.W. Hall S1, Ste. 340, Beaverton, OR 97006 USA 
(503) 843-4539 
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SOFTWARE/SCIENTIFIC 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 


MICROCOMPATIBLES 
301 Prelude Dr., Silver Spring, МО 20901 


(301) 593-0683 


Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 
Circuk Analysis • Root Locus * Thermal 
Analysis = Рющег Drivers = Graphics • Signal 
Processing * Filter Design * Report Pro- 

olreader • Transler Function Analysis. 
BV Engineering 

2200 Business Way біліг 207, Riverside, СА 92501 

(714) 781-0252 МІБАЛАС 


TURBO PASCAL TOOLS 
Quen Curvs offers a lamy of Soance, Engneenng, Deta Ас. 
Casson, and DOS/BIOS Toots lor use wth Turbo Pascal АЗ 
Source coda provided 
IPC TP-008 Scence and Engesenng Tools 


Quinn-Curtis 
49 Highland Ave., Needham, МА 02194 


(617) 444-7721 


System Simulations 


Mol MM ae 
онқу Order Faer oChamca Processes oSyess & Siren 
Graprecal mauis in minus. typcalty tequnng 10-20 &nis of 
input. Fut ВМ 5/360 CSMP сотраһімяу 

near Bode 


$900, LSAP м 8450 Ки PC-DOS or 
Сай (714) 581-7654 


California Sclentific Software 
25642 Hazelnut, El Toro, СА 92830 


LARGE SPARSE SYSTEMS 
ol tamultaneous nonlinear in science and 
enginaanng can be solved by PC with PMSolver, 
the Pascal-based Modular Solver. Siructured ap- 
жә-не. и variable problems, com: 

pact mut code. Requires TurboPascal-87, 364K 
RAM, $449. 

DIGITAL ANALYTICS 
Р.О. Box 31430, Houston. TX 77231-1430 


(713) 721-2069 


SOFTWARE/SCIENTIFIC. 


HP-PC HYPER-CALCULATOR 
MS-DOS emulabon ol HP-11C риу аттара soanthe 
calcuiato! avaiable nade any program, permits dara 
retium Program & data disk storage, indirect addressing, 
alpha prompts, panting, HELP. 100 regmiers, 1000 pro 
gram steps. FREE 8087 version & ubity programs 
$30.95 + $1 såh 
SUNDERLAND SOFTWARE ASSOCIATES 
PO BOX 700064 
REDONDO BEACH, CA 90277 
CALL TOLL FREE 800-828-2828 ext. 502 
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FORTRAN SOURCE CODE 
PROFESSIONAL SIGNAL PROCESSING & 
MATRIX ANALYSIS UTILITIES 
35 PROGRAMS W & EXAMPLES 
FFT, AR Modetng, Depitad ters. Маіх. SVD, Con Са. 

dan, Pseudoinverso Roo Finder, Cune Spine Intsrp, 
San Random Numbers. More. Orsi 
Ооситетесі, 130 pages Bibbograpny Seng for inig 
Рио $99. CLAREN SOFTWARE 
Р.О. Вох 5333 • MESA, AZ 85201 
(602) 820-3877 


forMath® text-formatter 
* Equations, matnces, ratios, iniegrals, diagrams 
* Macros, fonts, Greek/math symbols 
* Hyphanabon. secnfeqnirel numbering 
ө indexes, labie of contents, fooincias 
s Dot-matrix, dasywheel, laser рп, ай monitors 
$400. $50 lor demo 
SHANTHA SOFTWARE INC. 
50 Wesi 97th 51 Room 11N, New York City 10025 
(212) 222-S 
Touchtone toll free; 850-1088-walt-FORMATH 


CHARACTER CUSTOMIZATION 
CHARGENI 2.1 lets you тойу the character set on 
the ЕСА Useful ior soenuicengmeenng symbols 
оп your word processor, special symbols in your pro- 
grams, and more Requires OOS 2.x or 3.x, Enhanc- 
ed Graphics Adapter, $35 + 82 s (MN add 696). 

DK Micro Consultants 
Р.О. Box 8714, Minneapolis, MN 55406 


(612) 722-0931 


mCAP" CIRCUIT ANALYSIS PROGRAM 
For ac & dc electric, electronic, & polyphase power 
networks with up to 25 meshes or nodes having 
А. L, C, op-amps, transistors, transtonmers, depen- 
dent & independent V & | sources. Simple, fully 
documented for ІВМ PC/XT/ATicomp. $69.95 + 
$2 s/h. Request brochure. 
TechniSoft, inc. 
Р.О. Box 96017. Оер, 112, Baton Rouge, LA 70898 


(504) 767-4798 
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POP-UP HP-41 EMULATOR 


Сгарьсайу presents НР.41 cope, de 
exadeornal 


ngu 12 at precision, 
en А For IBM РС/ХТ/АТ and Cose 
dard verson $69.95: 8087 version $79.95 ($4 shpong 


and handing. plus sales tax in Сай) 
ECLIPSE LOGIC INC. 


Р.О. Box 2003, Huntington Park, CA 90255-1303 - 
(213) 569-8020 
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SOFTWARE/SCIENTIFIC 
> MATRIX 100 ~ 


Powertu Matrix operauons with single slalaments m 


IBM PC BASIC. Perform multiple regression, solve 
smo&Raneous aquas, ит mancas., еіс. 
MATRIX 100 commands ara fast, rehable and eaty 
| bous Price $80. 6087 suppori $125; compiler sup- 
роп $250. ($4 s&h CA res. add sales lax). 

STANFORD BUSINESS SOFTWARE, INC. 
4151 Middiafield Ad., Suite 215. Palo Alto, CA 94303 

To Order Сан (415) 424-9499 


PC TECHNICAL GRAPHICS 
TEKMAR ia а graphics Шгагу for Ihe Tecmar 
Graphics Master. Similar to PLOT-10, includes 
WINDOW, VIEWPORT, AXIS. Support lor HP, HI 
plotters. Curve litting. complete plotting program 
Log, semi-log, multi-axis, 3-0. contours. Demo 
disk, Mterature available, 


Advanced Systeme Consultants 
21115 Devonshire St, Suae 309, Chatsworth, СА 91311 


(B1B) 407-1059 
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SOFTWARE/SORT 


OPT-TECH SORT/MERGE 
Extremely lasi SoruMerge/Seiect utility Aun as an 
MS-DOS command or CALL as a subroubne Sup: 
pons тов languages and hletypes incluckng Bineve 
and dBASE Unimited Шектес. rmulbple keys and 
much more! $149. 

(702) 588-3737 


Opt-Tech Data Processing 
Р.О. Box 678 - Zephyr Cove, NV 89448 


inquiry 73а 


SOFTWARE/SYSTEMS 


CPM-80 LIVES on your РС 
CPMulalor puts a 4mhz В bà CPA emule in your IBM 
РС for $99, ($53 ++ h). 
= А great B Ot development 
- Saves expensive СРМ.60 
= increases PC speed 10% Ки 8088 programs 
= Priced less than mosi software orby product 
= Шык no майын о board slots 


Source Information 
Р.О. Box 2974, Warminster, PA 18974 
VISA Phone (215) 441-8178 мс 


SOFTWARE/TOOLS 


олген oor жола 10 bè Sold. oa 
* CorreciForth • » Very protessional ВЗ standard 
" Correct. Dalam | 


Correct Software, Inc. 
AR Box 140, Black Hawk, SD 57718 


(605) 787-5904 


The Visible Analyst Workbench lor $1785.00 

А реленің systerns бол and enatyes tool іст acer 

Siructur&d or onsiruciured environments Increase pro- 

Dengn, Сл иу and obi control 

Development process. Do multiple pro 

жол on вл ВМ РС. 3270 РС. ХТ. AT and compatibles 
Cuantly dacoonts sre avadable 


VISIBLE SYSTEMS CORPORATION 
336 Baker Avenue, Concord, MA 01742 


(617) 389-1800 
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CROSS ASSEMBLERS 
Develop microprocessor programe on your ЮМ PC 
оғ MS DOS computer. 

* Macros * Conditional Assembly " Editor " 
support for most B Ой microprocessor 
Linkar and EPROM Programmer Oriver 
MicroComputer Tools Co. 
1255C Kanwal Rd., Concord, СА 94521 
(415) 825-4200 


install 
$59.95 + $5 wh For 1 


ButtonWare, пс. 
Р.О. Box 5786, Bellevue, WA 96006 


1-800-J-BUT TON 


BASIC PROGRAMMERS 
бошо daing an 10 your exitnginew = 
regie егиз, 4 npul Screens 

слу: Desc Бол PET SCA t Dale processing 
n mem не Біте PEPPER has 28 mockdes (in MS-DOS 
сотамі ітінрібіуа BASIC) They merge wath your 
program i тезге S A P pertorms ай the інск YOU 
get (he applause 559 95, Demo dsk, $2.50. (52.50 s&nj. 


МОМА COMPUTER GURU 


40 Wagner Ave. Piscateway, NJ 08054 
201-356-6477 


Р.О. Box 178, Nipomo, СА 93444 
(805) 934-2905 
Advanced disk management for 
IBM PC/XT/AT & compantWes. 


STATISTICS 


NUMBER CRUNCHER STAT SYS 
Meny-diven Muime & ерине regracsion, 
ANOVA. Ете series Disenminant. Guster, and lat- 
lor analysis, principal components, scatter pints. 
hisiogvamns, 140515, conungency tables. oon 
рагителсз impor export data. Spreadsheet, sort, 


| ке, merge. $79. ІВМ PCMacintosh Quanity 


— NCSS-B 
865 East 400 North, Kaysvilie, UT B4037 
801-548-0445 


The Statistician 
Includes: Multiple Regression (Stepwise. ridge, all 
subset, backward eliminado) 
= Time sees ansiyais * descriptiva stalialica 


QUANT SYSTEMS 


Box 628. Charleston, SC 29402 
803-571-2825 


SSTATISTICS 


RATS! 


RATS ж а last, accurate А complete regression pack: 
әде wih unsurpassed POWER. Has both pma Senes 
& cross secbon anaiyes., Includes Вох- Jenkins, ОИ 
& proba Spectral analysis & graphics also avesable 
um 256K RAM, ІВМ PC or compahbie. $200 

Wea 

= WAR Econometrics 
Р.О. Box 19334, Minneapolis, MN 55418 


(612) 622-9690 


STATISTICS CATALOG! 
If you need statistics for IBM PC or Appia 11, call 
us and а! our technical advisors help you find the 
statistics programs you need. 
Write or сай now ю get a FREE catalog of stalistics | 
end quality control software. 
HU MAN | Ar" р-ны 


„ Ste. 
Co СА "m | 
(800) 451-3030 (818) 993-8536 (CA) 


STATISTIX™ 
$75 - Satisfaction guarantaed 
А ME o powerful, ye aasy-lo-use 
кїлбєй analysa system for ІВМ PCIXTIAT е, Appie 
It's. and MS DOS machines Clear 200p manual 
Werte tor indomabon. 


NH ANALYTICAL SOFTWARE 
БОт West kowa Ave , St. Paul, MN 55117 


(612) 488-4436 


SL-MICRO 


Tabulae survey resulls pr 
vang SL-MICRO. ii has F 
Crosstabs, Anova, Multiple 
юл Data Editor & Data Transformations. 
Only $250 for PC-DOS, MS-DOS or СРМ 


Q 
Bax 778, Бая Lansing, MI 48823 
(517) 641-4428 


TEXT SCANNING | 


ELIMINATE KEYBOARDING 
CONVEAT TYPESET AND 
TYPEWRITTEN COPY 
TO DISK OR TAPE 
CALL 


MEDIA CONVERSION 
CORPORATION 


312-346-0102 


_ TYPESETTING 


DESKTOP PUBLISHING 
Prinia comp software to dova Cordai 1300 
76 PS ines $406. Wih add 14 PS 1 тшер іміз 
$495. For Canon LBP-R A2 wih 41 PS РИ or 
ңер ints $695. HSJ. 200 stored forrnais Mex 
$ of тте anywhere on алу іле, mult tan А oo 
justficebon. Boxes & Routes. 


Micro Print-X, inc. 
Р.О. Вах 581, Ballinger, TX 76021 
(915) 365-2343 
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UTILITIES | 


UTILITIES 


COPYWRITE 


сору protechon, and 
wih a traden offer "needs ал ІВМ AT, XT, or PC. 128K 128K 
and one Өк drre, but can use more memory or апо тат 
dnve $50 US. Chack/Credé Cards 
QUAID SOFTWARE LIMITED 
45 Charles St E. 3rd Fi. 
Toronto, Ontario, Canada M4Y 152 
(418) 961-8243 


SOURCE CODE LIBRARIAN & 
REVISION CONTROL SYSTEM 
ONE 
compact library fle, even with р 
* bes far Pan BOE d en ag. 

е Free pubit domain MAKE (with source) 
MS/PC-DOS 2.x & 3 x. $99.05 + $3 5АН VISWMC rid 
BURTON SYSTEMS SOFTWARE 
РОВ 4158, Cary, NC 27511 


MEDIA MASTER PLUS 
READ, WRITE, and FORMAT over 60 CP/M бека and 
run (^os CP/M-BO programs on your IBM РС! Two pro- 
gram package includes ZP/EM, а CPIM-BO emutator pro 
gram that ranstomrs your IBM PC mio а 1-2 MHZ CP 
22 computer. $59.85 + $3.00 S/H (CA 59) 

INTERSECTING CONCEPTS, INC. 

4573 Heathergien CL, Ste 10 
Moorpark, СА 93021 
(B05) 529-5073 
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GENSCREEN 
For Microsoft CoboUIBM Cobol 
Ganerabes Cobol Source Code For Your Screen 
Becton and Ома Divisions РЕМНИ 


Personal уы ыы Development Corp. 
POS B555 Wareg Al OZRER 
(401) 333-8704 


+ DEC RAINBOW USERS 11 ж 
BEY SOFTWARE ANNOUNCES DA DISK - The latest in 
DEC RAINBOW ! 


уының 
Vae or mod, ғұ тан on Vip ОО 
Regine niae Ses 
» Дши ty рет nes (HIDDEN, SYSTEM Ф 1 
Leah RANAY MEDUS dex organo 
Санте me нең c станға Она 
This toc has long been used by pottvars developers in ihe 
РАСО 
of Ца commercii cost. Send $29.9 


Bill Norton - B.E.V. SOFTWARE 
Р.С Box 139, Schenectady. NY 12301 


CONCURRENT DOS BACKUP 
BackPack™ runs ike BACKUPIRESTORE and sup- 
ports OOS and CPM media as well ЕЗ usars. Backs 
up and resiores up to 1000K/min on an AT and 
J&OK/min. on an XT. Supports release 4.3 Also 


avedable on CP/M-80 and CP/M plus. $150. 


Bright Light, Inc. 
520 Fellowship Ва. #0301, Mt. Laurel, NJ 08054 


(609) 778-0772 


BTrees with C Source 
Thesa are powerful, portable, dapandabis lo иу 
Mbraries. Thousands of programmers worldwide re- 
ly on Qut Quality code All source code included, no 


royalty lees, works with алу КАН compalibia С | 


compiler 
* Bree only $78.08 * ВАМ only $40.00 ackidionad, 
SOFTFOCUS 
1343 Stanbury Or , Oakville, Отало, Canada LEL 2J5 
(418) 825-0903 


ЗОРЕНСОРМУ 
Tha mos EFFICIENT INTELLIGENT-USER-FRIENOLY 
POWERFLA. AUTOMATIC BACKUP UTILITY of protected 
синим, Ки IBM РС/ХПАТ EXCLUSIVE £XSKETTE 
ANALYZEROIAQNOSER FULL AUTOMATIC LOCKING 
CAPABILITY! Buin HELP wih ЦА имлоси m a dex Ne 
$50 УБАЛАСЮНЕ 


YETIWARE CORP. 
Р.О. Box 21152, Mid Town Stelion 
New York, NY 10129 
DEALERS, CONTACT US 


STILL RIVER SHELL 
Visua! shell for PC/MS-DOS. Makes 
all your DOS dreams come true. V 
1.33. Only $9 for shareware diskette. 
$29 manual & diskette. 

Bob Howard 
PO Box 57, БІ River, МА 01467 
617-456-3699 


THE NEWMAN UTILITIES 
What the Norton Utes mr and should have baa, 
2 disks packed tuti of the most needed utilis wiih 
fut printed manuel 15 day толеу back guarantee. 
ІВМ and compatibles wih MSDOS 2 XX up Not 
сору protecied. $19.95 or $1 sample disk. 

NEWMAN COMPUTER 

2 Внаг Mills Dnve, Bncktown, NJ 08724 

(201) 456-5168 BIX EONHEWMAN 
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UNLOCK PRINTING POWER 


™ PRESIDENT ~ 


UNIVERSAL PAUNTER INTERFACE 
Lets you ute ALL ihe үзүү: bust imo АМҮ PAINTER 
pugh ANY BM PC's or compar. Aas- 


Recommended by 
Cues Technologies 889. 
РО Box 3061. Walnut Creek, СА 94595 
(415) 930-0470 


| The EMCEE DOS IT er pn WINDOWS 


, changed 
& report system usage wih SYSTEM LOG. Now wth DOS 
pem a Vettualy пог-гезајегі eme ei 6 po 
Inendiy intertace lor users. 
$49.99. VISAM т 
COMMAND SOFTWARE SYSTEMS, INC. 
1-800-423-8147 or 213-457-1789 


RAMbak or WARP-TEN - 9.95 
RAMbak automates the saving of new or chang 
od RAM disk filas to floppy disks and/or hard disk 
subdirectories. WARP-TEN is a зы 
disk cache. PC, XT, AT, compatibles with 256К 
DOS 2.04. Introductory price is only 9.85 aach. 
(MN Flos. + 6%). 

Software Brewing Company 

P.O. Box 12094, SL Paul, MN 55112 


612-636-2727 


PADLOCK/PADLOCK Ii DISKS 
PADLOCK turreshes the user with a method for 
protection. арап unauthorized duplication from | 
commands $98. PADLOCK Il diaku come prelormatied 
wih Linger pant and sonakzaton PADLOCK Il dks ol- 
№ бирело рой] Ask about our HARD DISK per 
fection sat uninstall capabady MC/VISA 


GLENCO ENGINEERING 
3920 Fhoge Ave., Arlington His. (IL 60004 


(312) 392-2492 


PAL FOR SIDEKICK! 
Persona) Apponman Locator automatically shows 
coming appointments, searches your file, mantaing 
lo-do kat, exarr«nes Оза fes. Resident sar toot 
Oniy $46. Cheap si twice the price! 

PAL SOFTWARE 
Ste. 128 110 Green SL, New York, МҮ 10012 


212-925-1843 


_ XENIX/UNIX - 


XENIZ/UNIX SOFTWARE 


and Menu 
TELETERM-EM Tanning Emulator to turn your 
MSDOS/TRSDOS (micro inte a worksiron 
Telexpress, inc. 
Р.О. Box 217, Willingboro, NJ 08046 
(609) 877-4900 


Advertise your computer products for as 
little as $375 in THE BUYER’S MART. 
For more information call Karen Burgess at 
BYTE 603-924-3754. 
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Inquiry 342 


QUALITY · SERVICE - PRICE! 


SUN-ST/TURBO 8 MHZ SUN-XT SUN-ST 


Mono System Color System 


$ 2 25  (8MHz Turbo) 
т. ES COR PHA 1145 
| Mono G Card • 127 TTL Monitor 
Ba X, | Enhanced Keyboard: 135W PS | 
i | Parallel Port 
‚ м | 
Tu | SUN-XT 


(ASSEMBLED & TESTED) 


CALL FOR SPECIAL PRICE 

о One 360 KB ' Height Disk Drive 

о 256K RAM (Expandable to 640K) 

a Enhanced Keyboard (AT Style) 

08 MHz Turbo CPU 

о Keyboard Switchable to 4.77 MHz 

п 8 Expansion Slots 

о Uses MS & РС DOS Operating System 

L Meets FCC Class А Regulations for Industry 8 Business Use 


== SUNTRONICS CO. INC. 


12603 Crenshaw Bid , Hawthorne. CA 90250 


13° RGB Color Monitor (640х240) 
2 Disk Drives • 640K RAM 75. 95 
SUN-ST ; 
SPECIAL SALE ITEMS 
MULTI KO PLUS 
Mono G Card » 127 TTL Monitor 
TERME: МБА. Mand (Чо Surcharge: COD, Cash or Сегийесі 
(CA Orders & Tech Info.) SATURDAY 18:20am - 5:08pm Ib. CA Peders add CA Sakes Tax. $1009 Mio. Order. | 


Enhanced Keyboard 
Сою! G Card Опе 1 2MB РОО + 640K RAM 
Mono System 
SUN-X T CPU {4 77MHz) *145 | 
|Бепа! Par Clock. Game) 
Enhanced Keyboard « 135W PS 
жыным 
213-644-1140 Dealer А OEM Inquiries Invited WARRANTY: 90 Dort Warranby Labor, Parts Replacement Onh 


135W P 5 (Switchable to 4 77MHz) 
13° RGB Color Monitor (6430x230) Keyboard • HDD РОО Controller 
(BMHz Turbo) eiat 
= SUN ST CPU (MH? Turbo) 
POWER SUPPLY 135W 
| Parallel Роп (5wichable 10 4 77 MHz! 
PCAmericanMar 


2 Disk Drives « 640K НАМ 
Color System | AT COMPATIBLE 
Enhanced Keyboard » 135W P S 200W PS Case AST 
$895 |ы d 
AT STYLE KEYBOARD 
(Orders Only) STORE HOURS 
Check МА or MC Kel. . кімді & Gow. Contractor 
C. 
ІВМ е COMPATIBLES е NETWORKING 


Color G Card 
$1095 SYSTEM (емнгі 
нЕ iCall bor other Conbgurabion] 
CABINET 
2 Disk Drives • 640K НАМ 
AVAL ABLE 
1-800-421-5775 MONLTM Фб sepa. бреда HE fll kr Tha. dl or ex | 
We provide service, support and warranty to make you more successful 


(BM 

PC 256K, 2 Dt. .,........ $1995 
PC 256K, 1 Dr, 20MB ... . $1658 
(NEW) XT 640K, 1 Dr. ....91885 
ХТ 256K, 1 Dr, 20МВ ....$2195 
AT 512K, 1.2 Dr, 20MB. .. . $3739 
АТ 256K, 1.2 Dr. .........93164 


Edge/EGA 


| VISA, MasterCard, AMEX 


masking surge mas aa oaa ^ 1-800-654-5365 • (714) 557-3903 


418 BYTE * JULY 1985 


COMPAQ 

Portable 255K, 1 Ог..,......... $1695 
DeskPro 258K, 1 Dr. ............ $1605 
286 Port 256K, 1.2 0r. .......... 83170 
286 Port 2, 256K, 1.2 Ге, 20M5.. . $4100 
286 DeskPro 1, 256K, 1.2 Or. ..... $3164 
286 DeskPro, 2, 840K, 1.2, 30MB .$4140 


PHOENIX TURBO (Best Buy Among IBM Compatibles!) 

640K Expandable to 1024% on Main Board 

BMHz Switchable Нот 4.77 MHz — 380K Floppy 

20MB Disk Drive and ControllerKeyboard ........... $999 


Monochrome Graphic Card and Monitor ... $209 
Color Graphic Card & Monitor ........... $399 


PERIPHERALS 


902573 
T99/150W рит. supply we 
Microeoht 
Mouse Виз. w'PC Peo ТЫП 
Мола 232 WRC Paim 134.45 


Houman 
Grive Card bmi 
Race Card-296 


040.95 
648.96 


Mouse Systems 
РС Mouse МОЯ Halo К 129.55 


А 
MD 


T 
8 
ЕЕ 
$ 


Н 
jn 


E 
| 


i 


i 
НЫ 


WE LOVE 
MAIL ORDER 


17151 Newhope, Suite 104, Fountaln Valley, California 92708 
ЮМ i» a Перин Tadgmar* of Intergocos Business Machines 
Compaq is a Мендеги Trademark of Compag Computer 


Inquiry 275 


| 


CHANGING SYSTEMS? 
What Happens to Your Data? 
Does JUST Media Conversion 


Solve Incompatibilities? 


WHAT IF... 

everything Is changing, including your software, 
hardware, operaling systems and media? What 
happens io your spreadsheet data and formulas, 
databasa structures and/or word processing 
documents and codes? 

What do you do, and what is the cost? 


Wa Мака Incompatible Data Compatihie! 


The source can be mainframes, minis, micros, 
| dedicated word processors or typesetters. 


В ADAPSO member. 


CompuData Transiators, inc. 213-462-6222 
6565 Sunset BL, #301 Hollywood, СА 90028 


§ Real-Time Multitasking Executive 


1604; 734-2796 Ш 


Telex 04-55670 
208-1847 W Opady., Vancouver B C. Canada — V&JTYS 


Inquiry 196 


Computer 
Parts Mart 


San Jose. СА 35112 
634 North 8th Si. [4081 953-5011 


Dy Арно Motion, Stepper driver with 

bipolar windings, 26 ohma’lSmn Vi" x 

2.1" ground shaft wih hebcal fol- ==. 

lower proove @ 0 182^ pich. Thesis | | 
an extramaly high accuracy assembly 

Qood 10 бейет Ihan 50 microns absolute. Вай beanngs, 


5 5gmvcm inertia, 10 oz м пото torque @ 400 ma 
New, —— e 3 e 3717 lot P W.M. Micro- 
stepping ent use 01 апу up to 40v 
U C. Meter and Tere егете da ad Шығ 


"5435 Vo 9 9 9 à 3 o9 & ü Won wd ow wm uw >» $14.95 


Epi. RUM [ar E piqued а HER 
Гойя Cord 
маня Cana 


e mu B ТРИ] Land 
IB CPU Card 
Ба Pr Lue 


Сое СТО Super нын — Ue is 100mm 18 АЕ Пн + 


Inquiry 87 


e Multi-user Databasel 

€ Powerfull 

e Multiple Operating 
System Compatibility! 

e Attractive Dealer 
Pricingl 

e Full Dealer Support! 


Dates = o rademok of Dota Acces 
Dealer Inquiries Invited 


ШЕЇЇЁТЕ 


Southheld, Michigan 48034 USA 
(313) 352-2345 


PC-XTRA 
e DISECT VXTERIION ОҒ 
iis PC Sus 
а NO SQFTWARE CHANGES 
№ NO HARDWARE MODIFICATION 
e STILO CONBISTENT WITH IBM 


SG GH acme épéciai options that үсу "e bern 
viria without! warang about les peuri 
рангі ала bach pane specs 


„549° РОВ, SANTA АНА 
PERECUHTS А00 Oe BALES ТАЯ 
P C HORIZONS, INC. 
1701 Е. Edinger, Sin. A6, Santa Ana, СА 97705 
(714) 953-5396 


Inquiry 270 


Ж РС/ХТ USERS! 


# COGTREE Utilities by 
Содиме........ .... a 5129.95 
F LYNC by Nortor-Lamber, ..5199.95 


# DATAFLEX by Data Access. , , Varies 


Ж RMICOBOL by Ryan! 


МсҒапапа.... ........ , WARES 


# Universe by Omnitrend....$ 98.50 | 


# Blue Мас! by Cogitate. .. .. $599.00 


# CadPower- by Тех.,....5995.00 | 


Ж Softext Teaching Ашб......$ 95.00 


MW CogiTAPE by Cogitate. .... 
Ж Anti-Static Products 


Ж Uninterrupubie Power 
Васкцр5.......--ың..ӛ,. ұң... 
A TeteVideo Software... . S CALLAN 


ШЕПТЕ 


“А Higher Form of Software" 
24000 Telegraph Road 
Southfield, MI 48034 

{313} 352-2345/Tetex 385581 


VISAIMASTERCARD ACCEPTED 
Dealer inquiries Weicomed 


inquiry 75 


Inquiry 278 
иш ин шиш иш пш ша пш иш в ш ош а 


. GREAT 
ARE 
AI MODEST PRICES 


SU M o n qu 
1 for the IBM PC: | 
Desk Organizer A great pop-up helper phone dialer, 


g noe pad, calendar. and calculator | 
С 405 Deskmate- More than d sidekick Sb 
B Communications 8 

310 Qmodem-last wih windows 56 
ЕГІ 212 334 Setup a BBS system $12 8 
2 Assembler with tutorial. 
С 10 Chasm, the CHeap ASseMbler sc Ё 
Б Draw on your computer screen il 
С 344, 345 PC Key Draw [graphics req ) $12 ' 
199 PC-Calc-simpler than Lotus & effective 56 
Е % 214.215.267.268 Spreadsheet, database $24 | 


Powerful database management programs 
Р 5 PC-File Ill--Labels, forms. latters, more % B 
1 287, 288 Fila Express-reporis generator $12 1 
BASIC tutorial-À nice way to learn BASIC 


ВО 105 PC Professor 55 
Word processing 
ЕГІ 294 Edit, email, full-featured se I 
ta, ar and powerful 
78 PC-Whte, popular and і $5 
Е [Е] 358 100 form letters on disk . 55 Ш 
1 194 PC-Read, computes grada leve of text $5 J 
379 Wordstar utilities, сохи, ASCI converter $6 
Е 480 PC-Outhne, create an outline $6 ү 
Artificial intelligence languages 
417 | $6 
148 XLISP-eaperimental versson of Lisp $6 | 
В Г] 396 ESIE. expert system generator $6 I 
Japanese Art ot Paperfokiing 
E ГІ 406 Ongar«-graphics required өй 


g Games- The mos! interesting games on. or off, Earth. i" 
293 Arcade Games (coor graphics ға)... 56 


В Li 330 Flight and others (graphics req ) (o By 
354 PC Jr games TM. 
BL] 292 Spacewars, great on Hercules card. ..,. $6 ] 
476 Patricks Best games (mostiy топо) .... S65 
l Recover lost files—File exammnerepair дү 1 
1 (f'oppies only ) 
П +33 Опа Gtihities, similar Іс Notions $5 | 
f тайм explandlions lor the new user ў 
254 РС DOS Help ү 56 
403 Compuler Tutor, learn PC-DOS 35 | 
Housekeeping Our favorite ише 
BO 273 Best лае "x 35% 


478 Hard disk ullities, WHEREISandmore $6 
Unprotect popular software 
Г] 414 Routines to disable copy protection $6 | 


Financial 

p П 164 Cashirac, checkbook, personal linances — $6 | 
oP tutor lo iran those digits lo dance. 

BC) 320 Euhhpe . $6 8 
Something for programmers: 

Р 404 раса compiler written m Turno Pascal! $6 н 


263,264 Laron & Perry FORTH $12 
і à 
Genealogy,- several E T 94 
90 ealogy. keep track of family tree 
t 2 240 Fraic, lamy tree organizer $6 


E For more software than you ever thought possible, В 
350-page directory (disks 1-300) $8 95 
Supplement (disks 301-454) $395 В 
400 Listing of latest disks - 401-480 + $6 F 


|| 
J PC-SIG Membership-inciudes directory, supplement, 
E 


newsletters, and more 3 
ГІ PC-SIG 1 уг Memberstvp ($35 lore gn $20 
Ш  Chooseone [OPrimed [L1Ondiskdwectoy f 
П Апу5 DISKS $ Directory, 1 
п  Supplementand 1-Year Membership i 
] Only $39 (Нед $50) à 
Моб! programs have documentation on (Жек and годовым е 
№ donation tom satisfied users. Please add 54 postiageand В 
handling per order ($10 toneign}-Caltornia assidents ado 
| ge Я 
4 otal Enciosed $ by} Check [VISA ОМС p 
po 1 
Е Add I 
В ly c — | 
T order, call 800-245-6717 ] 
J in CA. 800-222-2996 
|] For technical questions сх local I 
orders: (408) 730-9291 
$ 1030-0 East Duane Avenue Sunnyvale, CA 94086 | 


Dealer Inquiries Invited #156 


ІҮ 1986 * BYTE 419 


CompuSave 


Call Toll Free: 1 


-800-624-8949 


A DIVISION OF ADLANKO CORPORATION 


MONITORS 
Amdek 310A 143 Amdek 722 499 
NEC Multisynch 542 NEC/TTL.. . 119 
PGS HX12E.....499 Tecmar LP .539 
Samsung 1251...75 PGS МАХ12..158 
Tatung 1370 449 Taxan 630. 429 
Tatung 1380. . 519 Taxan 640. .495 
Mitsuba/TTL 5% Wyse 020... 399 
Thom 352825) 375 Zenith 1230 92 
Roland/ 12''/R8B/640x240/ 37. . . 299 
Sakata/ 13" /Comp & R68 640x200. 359 
Thomeon/14''/ Color Comp Appla. . 139 
Hitachi/ Milsubishi /Quadram CALL 


Anchor Lightning 2406/Soltware. . 308 
incomm 2400 (Upgradable 4800+) 385 
Neovalion 212 Apple Cal Il. 

Novailon 2400 Protessiansi 

PracheatP 1200 Hall-Card/Sollware 145 
Prometheus Promodem 12006 195 
Prometheus 300/Ap IIC/Software, ., 79 
Racal-Vadic 1200У 

Racal-Vadic 2400PC / Sollware 

Zoom ИЕ Iniernal/Soltware/Apple. . 82 
Zoom PC 12005T/Saltware. .. 189 
AST /Hayes/Rinon/UDS/Ver-Tel САП 


i Altas Corona? ITT? Molecular. 


COMPUTERS 
Lazer 3000/1 Drive/Apple Compal. 395 
Olivetti M24/840K/8 MHz/Monilor 1645 
Panasonic Sr. Pariner/2 Drives... ‚1395 
Panasomc Exec. Partnar/2 Orives. 1995 
Sharp PCTOOO Partabie/2 Drives... 1295 
Sperry IT/1M/4DM Hard Drive. ,.. 2975 
Telewdeo AT/1.2M/20M/Moniior 2349 
Wyse PC1100/256K/1 Orve. 965 
Zemih ZF138 Portable/ 1 Drive. 1195 
Zemin ZF158/256K/1 Drive. , 1399 
‚. БАМ 


PC-XT CLONE $558 
540K/4 77 MHz/1 Floppy Drive/135 W 
Power Supply/XT-Styls Kayboard/ User 
Documentation/6 Months Warranty 


PC/AT CLONE $1783 
1M/8 МН2/1 2M Floppy Drive/ 200 Мап 
Power Supply/Keyboard/Cloack/Calendar 
1 Рага! & 2 Serial Ports/Documenta- 


tion/FCC Approved/6 Months Warranty 


TERMINALS 
Іам 3163-11., .629 Altas IV... 359 
Telmadeo 905. „299 Qume 2026. 459 


| Telaviden 955...445 Qume 1010.293 


Wyse 30. .. 289 Visual B5. 425 
Wyse 65, 438 Wyse 59... 418 
Ampes CIE remiro Liberty/ Link , CALL 


| Corona Lazer 


PRINTERS! PLOTTERS 
Citizen 1200....189 Canon А40. 235 
Citizen MSP10. 248 Сапоп\ агег 175 
С Non 85105P...365 Diablo 025. . 516 
.2265 Juki 6300.. 659 
fpsonFX286. ..539 Nec PS .. 965 
Epson 1Х90.....239 МЕС PSXL..1079 
Panasonic 1595..599 МЕС Р? ...559 
Panasonic 1001..234 Ricoh 8210..795 
Toshiba 321 Cir 1199 Star NX10. . 249 
Toshiba 341 .765 Tally MT86. 428 
Fujitsu Color/ 2200 PS/Amiga 
Anadex/Brother/Data Prod/Qume CALL 
Genicom/Qkidata/Tetevideo/TI . . .. CALL 
Buttars/Cabigs/ Sheet Feeders CALL 
Stands/Switch Boxes/Tractors. .. CALL 
Houslon/toline/Aotand Plotters. . SAVE 
Houston/ Kurta/ Summa Digitizers. SAVE 


DISK DRIVES 
Apple Compatible Floppy Drives.. . 121 
Archive БОМ internal Tape Backup . 799 
IOMEGA Dual 20M Bernoulli Box. . . 2695 


Taligrass 25M Drive/60M Backup. 2199 
Tandon 20M Hard Card 558 
OTHER FLOPPY AND HARD DRIVES 
Archive * СОС е Corvus © Gamma * Irwin 
Maxtor « Maynard е Mitsubishi = Priam 
Panasonic е Sanyo + Shugart ғ Toshiba 
Teac е Tecmar е Tulin * Western Digital 


HOURS: MON - FRI BAM 


BOARDS 


Orchid Timy Turbo 286 
Paradise Hi Res Graphics Card. . 
PC Monochrome Graphics Card 
PC 576K RAM Board (OK) 
Sigma 400 High Aes Card 

S78 Super Res 400 Card 


Tecmar Graphics Master 
Intel‘ Microlek/Persyst/Ouadram . . CALL 
Prac Peripherals/Thesys/Vulek. . . CALL 


ALL TYPES OF BUSINESS, CAD 
AND RECREATIONAL SOFTWARE 
VERY LOW PRICES CALL 


WE ALSO CARRY 
PT! 300W Backup Power Supply . . . 349 
Intel 8087-2 Coprocessor Chip 152 
Keytronics 5151 Keyboard. ..... ‚ 155 
Cables/Disk Controllers/Joystitks 
Graphics Tablets /Kaybaards/ Labels 
Light Pens/Mice/Power Protectors 


LOW PRICES 


: SPM/SAT 9AM - 2PM 


ІМ ARIZONA CALL (602) 437-4855 
CompuSave: 4207 S. 37th БІ. Phaenis, AZ 85040! For Customer 
Service Call (602) 437-4850 Prices Мейәсі Cash Discounts And Are 
Subject To Change Without Notice! Minimum Shipping Charge $4 
Purchase Orders & Major Credit Cards Welcome 


BYTE CONNECTION INC. тало 
BOTTOM LINE PRICE BUSTERS! = **Whe vou gonna сап?” —— 


PERSONAL COMPUTERS 
UBM x | (IBM Compatible), 640%, AT e 5151 Loak Alika — Two 360 Min n PP, 
Monitor . . 


PRINTERS — | 
BROTHER М-1509. 
C10 ......8 475 


PREMIER 35. 
DIABLO 635. . 


450 


LAZER/COPIER 4045 .............: 


DATA PRODUCTE.. 
3400 PLUS .. 

HEWLETT-PACKARD LASER JET. 
HP LASER 500 Plus . 
OKIDATA 192 ... 
mse.. 


PLOTTERS А DIGITIZERS 


% 360 103. 


CALCOMP 1042 - While Supplies Lael 
ar M GOULD 6320 11 x 17 . 


1044 . 
НІ DMP 58...... $4598 OMP 40. 
NICOLET ZETA 824 . 
GTCO 36481... 

KURTA 12x12. iil 
BUMMAGRAPHICS 11 » 11, 
HITACHI 20 х 48. 


HITACHI HM 2719 & BHW 15.. 


.. 350 CITOM 1924... 
CITIZEN MSP 15 . 


TIT В 775 DMP51/52. 
HP ТТ... er rne 21650 


. 80005 
‚ #3095 1117А...... 
‚8 595 12917. 


‚ 84195 2 21. "TM 
АЕ CONTROLLER & BONITORE 


$ 805 010-40... 
‚$ 385, MSP25,..., 
CORONA LABER ........ TIT 


4 
..81250 INKJET.. .% 896 
à 84259 EPSON 


‚ CALL FUJITSU МАХ?4.. 
.* 019 DL2400 


‚ 94145 НЕС 2580. 
$ ATU PANASONIC P1592. 
,,":S$ 625 TOSHIBA p351. 


. 81095 PA, Teen 


— i -— 


88385 1043.... 
. 1550 10 LINE 3700 . 


НР TEBO.. —À 
ZETA B38C5 . 


MICROVITEC ӘОЗСНО GRAPHPORT D.. 


TAXAN 640 & COLOR 400L 


PERSYST BOB 18 & NEC 1401 ........... 
GALAXY BOO A MITSUBISHI 8489 ........... 
VERTICOM CD-1 А VERTICOM М-16 .. 

; $1050 ARTIST-IT 


UBM 70 МЕНО 26 МЕ № АТ.... 


| UBM 20 MD HD & Caeirpirr . 


UBM (Archive) 60 MB Tape B/U .. 


ТІ 


. IR) 

. 3805 
.. 2а. ,, 84145 
$8415 


i 81195 24238TL....... es 


.8 675 16х16... | 


Graphics Board & 


UBM + Il Turbo, all the above with 960 Flappy. 20 MB HD . 


.9 879 
81258 


UBM * IV, Ком т ран инин ныды: ‘MB Floppy. 20 MB HD, Graphs 
Keyboard . | 


Card, Monitor & 
UBM Monographics. . 


UBM 20 MB Subsystem 
UBM ЕСА Campatible . 


IGM PC, with 256K, КВ. Teo S60 Ра" 


" 8 120 UBM AT Serial, Рага! . 

UBM Multi Function, 8, P. [74 Zar 38A K. 

.% 479 ЦВМ Color Graphics 

‚$ 350 DEALER'S INQUIRIES INVITED 


ИЗМ PC XT, with 256K, 360 Floppy, 20 МВ HO, ‘KB, Graphics Card, Monitor .. | 


ИВМ PC AT, with 512K K B, 20 МЕНІ, ..... 


ІВМ РС Convertible 80 C 00 Proceseor, with 512K, Two 720Ҡ8 Floppies .. 


18M Praprinter 
ІВМ EGA, wilh 2588 Memory... 


8 475 IBM Quietwriter 
$ 775 ІВМ EG Monitor 


COMPAQ PORTABLE 1! wath 317. 10785 Processor, Taa 360 Герои 
COMPAO DESK PRO, wih 0G, Two 300 Ра, Graphics Сага А Mondor . 
СОМРАО DESK PRO A PORTABLE 288, wirh GAON 17 ine 20 MB НО 
zc ' 


For #6 МВ. ед of 20 MB, ad. 


AT ВТ 8300 PC, with 256K, КВ, ^p ATA T Gaetan Cod Мей. o, 51798 
AT А T 8300 Plus, wit £12 K, 12 Роду. КИ, Graphis Cant А Manor 


SPERRY PC- IT, with байк 12 МВ Pioppy, ы. MB HD. KB. ...... 


SOFTWARE 


Accaunting Package.. 
AUTOCAD . 


ась, 81950 


CALVANCE, VERSACAD, HITACHI В ANVIL 

ARMOR SYSTEM'S Енса! іш: А Plus Багівв ..... 
COMPUTER ASSOCIATE (IUS) A/R, АР. G/L. 

UMIVAIR'S Donte! Management А Medical Management-9OO0 
CYMA Medical, Chiropractic, Orthodontic, Dental "— 
Phyalci. n Micro Syatemsa Package ................. 


Hotel Information Systems Package 
MICROCRAFT, BALCONE, UMIVAIR.. 


IBM Doctor Officer Manager. 


RHODIME 40 ral ete Ж. |] Arh 
FUJITSU 55 MB HD . - 82085 
MOUNTAIN 3) MB HD . TUM $1205 


PRIAM 80 MB HD. . CALL FOR WHAT 16 NOT LISTED, WE GUARANTEE THAT YOUR CALL 
WILL NOT BE À WASTE. 


MOUNTAIN ho Mo. риимиюшги 
Но charges for ting and conhguring equipment Prices 


(714 В 778-6496 and йлы Ша! Gute | be changes запкы! mae 
163 West Cerritos Ave.. Anaheim, CA 92505 - 


420 BYTE * ІШУ i986 Inquiry 397 for O.EM. == 398 for End-Users. 


CALL US FOR ALL YOUR NEEDS! Wa have 10 Million I.C.’s in stock! 


THE CLASSIC SOLUTION: 


ене SPEED PAK FOR 
IBM PC & XT 
ОР TO 7 TIMES PC SPEED 


$770.00. 


CLASSIC 
TECHNOLOGY 
CORPORATION 


MITES qned et РОСТ mame TUM Porter than Vh АТ 
«20-30% faster than boards thet use 


Compatible with IBM Enhanced т) Adapter and the 
Lotuv ims! above board 


“бв Б ' 
ie run programs к mc the AT"a and aho PC/XT's 


-Inctudas "m made 
“Мін in 


zzz HIGH SPEED MONOCHROME GRAPHICS 
ЕН & MEMORY EXPANSION ou Сотрачьм 


mode: 720x348 


== 3 TIMES FASTER SCREEN UPDATING 
16 BIT ОРЕ ys =. 
-UP TO 384K. MEMORY EXPANSION TO BRING AN AT 
УР TO 640K MEMORY (МО EXTRA SLOT NEEDED 1 


= MULTI FUNCTION ADAPTER 


Ciock Calendar - 384К RAM Included - багш Port + 
Расы № Port - Game Port - High Speed Eisctronic 
Disk - Sottware Inctuded - Printer Саб» Included - 

- Made in the U.S.A. - 


$179.00 


PLS- FASTER PRINTER SPOOLER WITH MORE OPTIONS 
LLIS- ALARM CLOCK А OTHER CLOCK FEATURES! 


3 YEAR 
WARRANTY 


| 222 MONOCHROME GRAPHICS ADAPTER 


ШЕ FULLY COMPATIBLE жаты Tr Lotus Compas е Гай 


-- БЕ ойлы ANG Trg 
ә ыер ыыр ADAPTER, 


„- TURN ON/OFF OF PARALLEL PORT 
DEAL FOR USE IN PC/XTI 


NASHUA DISKETTES minus Diskettas ware 
SK" SOFT SECTOR judged 10 nave the hiph- 
эй polisn k cacordad 
amplitude of any diik- 
ттез tested, According 


IBM KEYBOARD CABLE 
(DIN connector o^ ons endi 4.08 
$8.00 BOX OF 19 


0c 5 BOXES OF 1D to "Comparing Floppy 
$335 10 BOXES OF 10 ое” буте 9/84. 


| 115У FANS йен алын» READ 156.005 


$7.00 your choice! Er, Praag peto Қаны» teta | ВАМ 


"Koy In the Sky" Hu 5 | 
28 ELEMENT 


d Leer sane umo 
95 


тұла Сета for pag елегі. App ace tig ns 
Тенис amciudiew l'iesiemils, (Әртіс! Charat w 
regpgnitiann éd erhar imaging Zu 


% whith requirg hah пы сез and 
ж ылады: ыы 


Шы" жада 
“бағы! Interface 
блім. 


| $299.00 
Switchable Power Supply 


no 141 Тап «Av 
lon: 10:9: di 


$49.95 : tay, 


8-2 

Tangon Өз 

OUUDLE SIDED/OOUELE DENIEITY 
ri EIGHT „к DRIVE 

Там. 


5199.95 


HIGH CAPACITY 
AMLYN 1850A 


B. 


@ 
& 
е 
е 
%т. 


PLA 
зА 
ЭДА 
һа 
GA 


вх DS High Deeuiny 

1.2 milyte on F 1 — 
1.31 Format 

Тан Ш” Em by Wt: dibe. 

ceed Oke 


1490 W. ARTESIA еніне GARDENA, CA. 80247 


сопыны US. A. К.А. Анай Тобан іше 


ade Сыночна 
(800) 872-8878 (800) 223-9977 (213) 217-8912 Me 
а 


(800) 428-1616 


Mari dae С кезі 


s 
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TIMELINE INC. 


-— Ма” 


YOUR CHOICE OF 
ASCII KEYBOARD 
(ENCLOSED) 
OR HASCI (BARE) КОЕН а tence ее 


ES $169.95) SIEMENS 8” 


RICOH PRINTER 
RP 1200N - 25 CPS 


Sare Wheel 400.00 


Standard Date - Local Area 
NETWORK BOARD 
With Software 


SEAIAL PAINTER 
МОСОЕМ CABLE 
{Мо tà Е жт 


FOR LEZ 10 кел 


АРЫН, ЕСАТИЯИЯ 
ке o ый ныста 
ax] bhira 


Minimum Order: 
vig Tw Ground: 


о personal check CO 
discount. California residents add 67% sales tax, We are 
not responsible for typographica! errors. All merchandise 
m subject to prior sala, 
Foreign Orders raquire special handling 


Minimum L.C, Order: $200.00 


7" DIAGONAL 
MOTOROLA SCHEEN 


HIGH RESOLUTION 
screen MIONITOR 
$29.95 


MODEL MD1700 


22 MHZ 
TYPICAL 
BANDWITH 


4 for 
$99.00 


-Fint Е late 
lines wt Canter 80 
(ines et cornea 
Operstes from 12VDC 
Eo : em В 47 
ertical input to 
eH: о 


-Horizontat input: 15.7 Киа 
(18.7 Khe — 

Positive white, 

input termination 470 ohms + 


5%, 25V t 5.0V РР 
Маю: Bie For өріп video (TTL Inputs) operation. 


MODEL NO. CT-AA1403 
13" COMPOSITE 
COLOR 


RESOLUTION: 260H by 300V 
ға ВСА JACKS 
: VIDEO | 
and ОШО Моот 
GREEN/COLOR SELECTOR 


$129.95 


іні 


EPSON (ах-10| KEPCO/TDK 


MOTHERBOARD SWITCHING 
H POVVEH SUPPL'Y 
VIDEO CARD & 539.95 


ONtY 250 Амал АЙ: Р, 

Mx EFK 100T-3 "DOW è + 5v 
cy. -5v 8 15A e - zv d 
20А т -FV 2 СА inpol Voli- 
жие 190 to ! 30i c o: 200 io 260va-c 47.240 MZ Sorge 
бан аии Pew % 9 Fused Будд 


DISK DRIVE 


ЖАД ABLE! 


k-- L- ма agar BM телі! IBM compete di “ish d tree ^ CP) 
амі © 

T Video ПАМ Е: моб $44.95 

5 EPROM алақ Жы Wj Сога CMS од bana са арса 
clock Mbarigcs Бена! ang Рага OMA Т channels 
етисе iewi 15. Counder лы б салем. Card siota f£ 29) = = 
а а а unum n. P Ша with — 2) 
SS 00100-6 Shugsa 0078 вет 

Sene Seed. Sanga Оен дар Den "^" 


Fud мекун Deas 46 Бы 
phon enciu Өрттү 11D o 220 
Mo © 


Yee Thehe Sree. arg was 
ang xod AS 18 Моня 14 ibi 
4164-15 

mm .BS9c 


EACH 

$150.00 a MNIAUM 50 PCS. 

Сай Ке Quay асса 

ЛЕ алан ————EEEE— —— amas 
rs" — [piskorva CABINET $12. ШЕ 

M — айа 
$7. 95 d diti ‘aau U8 P pin mois а Н D cem e 
ле s Fite танай тата 
I- жараша be modihed Ки ether өза Don 


. Ø 


5.00. Shipping & handling cha 

SOC lb UPS Afr: $3:00/1b. Minium 
.00, We acce de checks, MC or VISA. 
's, Items reflect cash or check 


Jes 145 а qu UT 
Каша "иін 


one orders welcome, 


Your System/Controller should fit you 
like a good suit. 


LET MICROMINT 
CUSTOM FIT YOU 


Whether it's suits or system controllers, 
you can't buy off the rack when you 
need a custom fit. 


That's why Micromint individualizes 
its system controllers to meet your раг- 
ticular needs and budget, What's most 
important to you? Software compati- 
bility? S Everything on one 
board? Économical computing power? 


3:1: "I want software 
compatibility.” 
Solution: 
THE SB180 
COMPUTER/CONT ROLLER 


The 58180, oniy 4" by 7%”, offers a 
280 compatible CPU running at GMHZ, 
256K bytes of RAM, up to 32K bytes 
of ROM, two serial ports, a parallel 
port, 280/6800 МО expansion bus, 
and an industry standard 765A-com- 
patible disk controller for up to four 
disk drives — any combinations of 
3%", 6%” or 8" drives, The $8180 is 
based on the Hitachi HD641B0 CPU, 
a microcoded CMOS chip which pro- 
vides high performance, reduced system 
cost, and low power operation while 
maintaining complete compatibility 
with the large base of standard CP/M 
software, 


58180-1 w/8aK ROM monitor. . $369.00 
5В180-1-10 w/8K ROM monitor, 

BIOS source and 

Z-system $ 6 $$ à bon $418.00 


#2: “1 need speed.” 
Solution: 
THE 28 FORTH 
SYSTEM/CONTROLLER 


The 28 FORTH System/Controller is 
only 4" by 4'4" and includes a custom 
masked 28 version of the FORTH 


422 BYTE , JULY 1956 


language with a full screen editor, 
cassette (/O driver primitives, EPROM 
programmer primitives, and other util. 
ity words. It also contains up to 4K 
bytes of RAM or EPROM, ап RS-232 
serial port with selectable баид rates, 
and two parallel ports. Additional ZB 
peripheral boards include memory ex- 
pansion, a smart terminal board, serial 
and parallel 1/0, real time clock an A/D 
converter, and an EPROM programmer. 
It’s perfect for data reduction and 
high speed control applications. 


ВСС21 w/utiiities ... $225.00 


313: "Let me have an entire 
development system on 
one board.” 


Solution: 
THE BCC52 
SYSTEM/CONTROLLER 


The BCC52 is a new stand alone single 
board microcomputer which is bus 
compatible with the Micromint BCC11 
/ВСС21 ZB System/Controllers and ex- 
pansion boards. The ВСС52 features 
the Intel 8052AH-BASIC micropro- 
cessor which includes a ROM resident 
BK byte floating point BASIC inter- 


For a System Controller suited to 
your needs, give us a call. 


preter with extensions for process con- 
trol work. It contains sockets for up to 
48K bytes of RAM/EPROM, an "intel- 
ligent'" 2764/128 EPROM programmer, 
3 parallel ports, a serial terminal port, 
and a seríal printer port. 


BCC52...$239.00 


#4: “Give me lots of economical 


computing power.“ 
Solution: 


THE BCC11 BASIC 
SYSTEM/CONT ROLLER 


The Z8 BASIC System/Controller is 
nearly identical to the FORTH 
System/Controlier but contains a tiny 
BASIC interpreter, up to &K bytes of 
RAM and EPROM, an RS-232 serial 
port with switch selectabie baud rates, 
and two parallel ports. Add a power 
supply and terminal to start program- 
ming in BASIC or machine language. 
Programs can be transferred to 2732 
EPROMS with the optional EPROM 
programmer for auto-start applications. 
It can also use any of the expansion 
boards mentioned under the ZB 
FORTH System/Controller. 


ВСС11... 5749.00 


Additional information on peripheral 
boards and OEM pricing is available. 


Toll Free 


1-800-635-3355 


іп Connecticut call: 1-871-6170 


PF M INC. 


25 Terrace Drive 
Vernon, CT 06066 


Software Selectable for 


HIGH SPEED 1 2 MHZ OPERATION 6,8,10, 4:12 MHZ! 


- FULL IBM PC-AT* COMPATIBILITY! HIGH SPEED INDUSTRIAL 


а - f El 
A EE CNET PEDES GRADE COMPUTER FOR: 
* aCIenimc 


QUANTITY DISCOUNTS AVAILABLE FOR ‚ Engineering 
QUALIFIED DEALER, OEM, UNIVERSITY • Industrial 
AND CORPORATE ACCOUNTS. - Medical 
‚ University/Education 
_ | «Artificial Intelligence 
Etc., Etc, Etc. 

CULTU 
ас 


Standard Power Connector 
(Sara аз PC-AT) 


ВИ 


80287 Math Processor | 


(бате at РО-АГ) 


e e | 
Fa ar dyed 
-EPE _ E — 1 Р 


ENS ген 
Ee: Sark 424 || 


Extended ROM Capabilit 

|Operajes on ай compatiople BIOS ROMS) 

Huns Intel 80286 at 
| 6,8,10&12 MHZ! 


(Soltware selectable) 


к -— 


акр 


CORNER. - == iiri 


Extended Memory Capacity! 
Full Four Mega-Byte 


іш шылы % салы p opem | 
Capacity on Motherboard! | Тайынты) ИНТ cad es sedo сар ' m 
pe qo NEW 1 Mega-Bit Drams) L \ Lr Tm ГГ ano Peripheral Support нига | 


=a НЕ "Ғы ? a] 
5- сызуы Ro Р TL TE 
n ч = № er 

| d s 


Tun our A 
АЛҒЫР ЕК. 510035 Board Size: Standard ІВМ-АТ” 


| О ATTAK-288" FULLY ASSEMBLED (LESS ICS) UN" Dimensions: 12 inch x 13.8 inch 
ГІ AT CASE 100% СОМРАТІВІЕ......................6129. EVALUATION / |with 6 mounting holes to fit all 


| ПАТ POWER SUPPLY 192W 98 | \ BOARD KIT 
C) ATTAK-288" TECHNICAL REFERENCE MANUAL. ... | AT compatible cases. 


— сена ATTAK-286" evaluation board kit 
00% SATISFACTION GUARANTEED. чы | highest quality multHayer PC 

10 DAY MONEY BACK GUARANTEE IF е 0 Pe board with full assembly 

NOT COMPLETELY SATISFIED! instructions and parts lists! 


ADVANCED ony Spring Valley Rod TERMS: We accept cash, checks, money orders and 
INTELLIGENCE | DET тч Атр Тее OPS 
t MOCE. y 
TECHNOLOGY еее 77 ОШ ground Süc/lb UPS air 61.0076. Minimum charge 53.00 
CORPORATION т 


“НЫ and IBAA РС-АТ ann trackérnarka el үгет! гй! Кышын. Macros 


1885 АТ СОБР 
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ROBOTICS — SCIENTIFIC BUS 
For ВМ PC/XT/AT/compatibies, Apple 1... 


> са En A/D beval fog Салин. X маларын, іші emo 1198 


а Ponie атабас бы pander) тігу mais, $4 iste VO icerum. 
о Chath Meg: Rest Rus А peed, Dade jeep. Poe 


Computer Continuum 


Tl болтом dew. Dons d+ Dei Сау СА лі 
(418) 755-0978 


SIMULATORS - CROSS ASSEMBLERS - 
PROGRAMMERS - SIM51 and S5IM48 Soh- 
ware Simulalora run on ІВМ-РС, CP/M-80, 
MS-DOS. Designed for validation & debug- 
ging application software. Simulation 
Includes all on chip lunctions plus expan- 
sion chips. $250, one year FREE updates. 
Formats: PC-DOS 2х 0500, СР/М-80 8" 
5550), many 5'A" lormats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Station, Syr, NY 
13217, (315) 478-0722 


lodical Systems 


RITER '" 
_ JBM PC GRAPHICS 
ES LETTER QUALITY 


Enhancement for 


MODULAR 
DATA ACQUISITION 


• For IBM & Compatibles 
• Flexible and Inexpensive 
е Money Back Guarantee 
* Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange 51. Akron ОН 44304 
(216) 434-3154 TLX: 5101912726 
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X^ EPROM 


+ PROGRAMMER 


П APROTEK 1000 


117 AC POWER-RS-232 CONNECT 
"8 BAUD RATES - HANOSHAKE TO HOST 
ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with IBM-PC, Apple, or СРМ 

(Specify Computer! Driver Program on Disc. 

Programs the following 5 Volt 24 or 28 pin 
L 27512, 2500 senes 


devices. 2718 sarea through i 
68784 pius others. Piaasa Specity Parsonality 


desired with order. Additional Personality 
Modules only $15.00 es. Full 1 year waranty. 
TEURER Au ENO 9625800 с veni 
АРНОТҒК 
1073 A AVENIDA ACASO rela 
CLAMARILLO CA 93010 54 DO Shipper USA 
de DADS GE 2454 VISA m MC А 3 
Ws Accapt Govt Scbol & Lane Corp POs 


WAVEFORM 
SYNTHESIZER 


“ji m Ма 
ы 1 


The greatest value ever 
Special Offer on 
BASF Qualimetric 

diskettes! 
Buy 10, get 12 
and a 
FHEE storage case! 


This is an exclusive offer trom DISK 
WORLDI...your chance to buy 5.25" BASF 
Qualimetnc diskettes at cur low prices and 

.gget 12 instead of 10 and 
„get a FREE plastic storage 
case (a good one, по! a cheapie)! 


.79 га. «- 5500 0800 -> .9 


ty.50 \у.50 
"Guantities are limited, so d how! 
BASF special promotion diskettes are in 


plastic boxes ol 12 with Tyvec sleeves. 
pun E ARAN ptal 


Oly Оу (BULK) 
5.25 Diskettes 2040 50+ 150+ 
SSDD (P N3406) 8! 79 га“ 
DSDD (P №3407) 92 90 3 
550096 {Р №3404; 99 .90 
DSDD96,P N3405) 1.03 1.01 
DSDDHD (P №3403) 2.07 2.04 
* Bulk is {Р N3408) "'Bulkis (P. N3409) 
Regular (non-butk) productis packed 10 toa 
box wilh Tyvec sleeves. user-ID labels and 
wrile-protect tabs. BULK product is in 
cartons of 150 diskeltes with Tyvec 


sleeves. 

| Qty. Оу. (BULK) 
3.50 Diskeltes: “240. +" +: 
SSDD (P N3402) 1.53 1.48 152 
DSDD (P: N3412) 2.06 2.01 205 


BASF 3.5" diskettes. exept tor bulk. are 
packed m boxes of 10 and include user-ID 
labels. BASF bulk producti ts in boxes of 
100 and includes userID labels 


_____ PRINTER RIBBONS! 


Brand new nbDbons to factory specs! 

EPSON MX-70'80:P N2500; 

EPSON МХ-100(Р N2501; 

Okidata Micre83(P М2505) 

Okidata Micre’4iP М2502) 

Add 25c per nbbon 10: shipping 

222222 STORAGE CASES! 
DISKMINDER ШР N2850! Holds 75 5.25" gisk- 
eneswihdoveers $ 9.6302 +52 00 Shpr 

DISK MINDER ЗЕР N2950) Holds 36 3 507 disk 
etes with d'aders. S 64982 + $2 00 Snpn 
DISK CADDIESIP №2209; Beige Holds б 


| disse'tes 5 1 65еа + 20 Shpng 


HOW TO ORDER: 
ORDERS ONLY: 
1-800-621-6827 


(іп Minois: 1-312-256-7140} 


INQUIRIES: 


1-312-256-7140 
FOR FASTEST SERVICE. USE NO -COST MCI 


Окісала MLE2A/83A 
Dot Matrix Printers 


е Plugin modula sasily installs in punter 
e Draft {120 cps) & Letter Соз py 
е Elite character pitch AN 


MAIL. Our address 15 DISKORDER. 15 а FREE 
-MCI MAIL letter No charge to you [Srivation 
pem we'll ship these orders in 24 hours or 


ess 
SHIPPING: 525 & 3.50 DISKETTES-Add 5 
3.00 e each 100 or lawer diskettes. OTHER 
ITEMS: Add shipping charges as shown in 
| addition to other en chages PAYMENT: 
VISA. MASTERCARD and Prepaid orders 
accepied COD ORDERS: Add $ 5.00 al 
handing char APO, FPO, AK, HI PH 
ORDERS: Include Брет charges as shown 
and additonal 5*5 of total order amount іо cover 
PAL and insurance We ship only to United States 
addrasses. excep! as shown above, TAXES: 
Illinois residents add 7% sales lax, 


MINIMUM ORDER: 535.00 


DISK WORLD!, Inc. 
629 Green Bay Вс + Wilmette IL 50091 _ 


DISK WORLD}, Inc. 


6 Front panel access to all Ге уш 
€ €£mulstion of JOM РС Фар | 


characters 
зам key in 


е For IBM-POC/XT/AT and 
compatibles 

е Generates user-definable signal 

* Up to 2000 points per envelope 


© $795.00 

QUA TECH, INC. 

476 E. Exchange St. Akron OH 44304 
(218) 434-31 TL X: 5101072726 


Вос: OK-WRITER"Okidate 
li hics for $99 with many of above 


RAINBOW пснноос we 


Y7971-E Sky park Circta, levine, СА 92714 
(714) 261-0228 Telax 286078 
istributer: A-DATA |0753) 72331 
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Ап епа го diskette пез! 


Super Star!" Diskettes 
are of equal or higher quality 


than 3M, Maxell, TDK 
and many other "famous" brand names. 
They simply cost about half as much! 


Su 
manufactur 


r Star™ diskettes are 
ufactured lo equal or exceed the same 
specilications as 3M, Maxell, TDK and many 
other “famous” brand name products. 

| | THEY are designed lor 6095 or 
пег clipping evels, nol the 40% used in 
IBM and standards. Each is. 
guaranteed for ten million read/write | 
passes. every Зори Star“ diskette is 

00% verified and carries a LIFETIME 
WARRANTY! 

Yet Super Star’ diskettes 
cost only about half as much... 
ow can we deliver Super Star!" 

disketes of such high quality at such а tow 
price’? 


Simple...we don't make fools out 
ofourcustomers. — | 

We bargain hard with the same 
people who turn oul many ol the "famous | 
name" brands. Their manulacturing capacity 
lar exceeds their capability lo sell 
everything they make. So, as large scale 
purchasers, we are able to obtain 
significantly lower prices than others for 
high-quality diskettes. 

or example, we pay one of ihe 

big name manufacturers 98c lor their 
“famous name" diskette in a pretty box. In 
an unequalled display of favoritism, that 
same manufacturer sells the same diskette 
in the same fancy box to a major corporation 
for 42¢ each. ALLE a software duplicator 
pan buy ihe same diskette without the box 
or 37€ 


А 265% price difference: 
for what? 


| In the example above, that's a 
ditference of 265% in price lor the very 
same disketle! | 

So you see, paying for a "amous 
name" on a diskette doesn't guaranty you 
that p getting any more for the 
топёу. 


. You may be paying for some big 
corporation's fleet of aircraft and their 
кон retreats in Minnesota and 

nada, but you are not paying for any more 


lity. 
GHANY- — vou're simply getting rocked out 
i" you could have in your own 


There are four kinds 
of diskettes: | 
And Super Star ™ is right up 
there with the best. 
| As you leaf through the pages of 
lhis magazine, you will see diskettes 
advertised at prices as low as 33c. Every 
one, of course, claims to be the "best", 
it's simply not true. 
Here are the only kinds of 
diskettes you can buy; . 
igh-Clip Product: this is what you get 

| when you buy Super Star! ", 3M'", Máxell'", 
TOK“ or any number of other famous and 
not so famous name diskettes. They have 
clipping rates of 60% or more, are certilied 
for ten million read/write passes or more and 
are simply the best disketles available. You 
can expect perhaps 1 out ol 100,000 to 
fail...and that will usually be the result of 
dirty or misali 


dotes. ү have а clipping eve of 
403, нан nay are (ле product line. You 
can expect aboul f out 20 to 
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DISK WORLD). Inc. 


But that failure rate has more to do with the 

isk drive rather Ihan the diskette.) The price 
difference between an ANSI-spec disk and а 
High-Clip product is only a few cents. But the 
Le ure rate of ANSI product is 50,000 times 

l 


er! 
plicator Product: This is a catch-all 

саіерогу. Some ol it тау be High-Clip | 
Product, some ANSI spec. some cosmetically 
blemished, some garbage. Usually anyone 
who buys productin this class lusifiadly 
anticipates that 20 oul of every 100 diskettes 
will not format орар. мед | 
Floor Sweepings: This is jusi plain 
FI or example, the 5.25" SSSD 

iskettes that you see advertised for 39c are 
— thal: garbage. No decent 
manufacturer has sold any 5.25" SSSD 
diskettes in several years. SSSD is the 
absolute bottom of Ihe line in terms of quality. 
Most of the discount diskettes you see 
advertised are “floor me ...Dought up 
by brokers and passed on to the unsuspecting 
public by unscrupulous merchants who are 
simply oul to make a fast buck. 

When every bit counts, 
you can count оп Super Эіаг'“! 
Well, | wish we had more space. but 


we dont. 
За, here's the message in a 


nutshell: 
clip product. (Миен. 
| : А те 

higher сір levels and noi less than [еп ation 
ПОВИ pass er Star diskettes сату a 
LIFETIME WARRANT Y. J 

З. Super Star!" diskettes equal or 
exceed the published specifications of such 
“famous” brand names as ЗМ, Maxell, TOK, 


tc. 
А 4. Super Star'“ diskettes give you 
this quality at about hail the price of the big 
names! 


Save your money: 
buy Super Star ` diskettes! 
аге the message: 
Super Star“ diskettes 
mean the highest quality 
at about half the price! 


SUPER STAR SPECIAL! 
Your choice of storage for $ 4.95! 


Buy 50 Super Star!" diskettes of 
either size and you can get a nice 
plastic storage case for only $ 4.95 
(shipping included!). 

These are durable plastic cases with 
dividers. 

The 5.25" unit holds 50 diskettes and 
the 3.50" unit holds 40 disketies., 

5 25" Storage Uni dee $ 4.8502. 
3.50" Storage Unit (P/N3102) $ 4.55ea. 


г Star™ 5.25" 


SSDD ‹Р/м3800) .5беа. 
0500 үрмзаот) .62ea. 
SSDD96 04:302 ‚{8еа. 
050096 (рлчзвоз ‚82еа. 


DSDDHD enzo $ 1.61ea. 


ORDER IN MULTIPLES OF 50 ONLY! 
All Super Star 5.25" Diskettes ага -bagged in- 
lois of 25 wih Tyvec sleeves, ett laos 
and user ID tabels 
QUANTITY DISCOUNTS: 350-500 diskettes. 
deduct 3%. 550-700 diskettes, deduct 6%. 750- 
1.000 diskettes, deduct 9%. 1,050. diskaltes. 
deduct 1295 


Super Star™ 3.50" 


SSDD 13805 $ 1.52ea. 
DSDD (рчзаов) $ 1.67ea. 


Super Star 3 50- diskaties ave packaged in bo. 
ирег wil 3. ISKeitaes are i x05 
ol 50 with user ID labels 

QUANTITY DISCOUNTS: 350-500 diskelles. 
deduct 1 5%. 550-700 disketes. deduct 3%. 750- 
1.000 diskattes, deduct 4.5%. 1,050» diskattes, 
deduct 6%. 


TAKE A CLOSE LOOK 


AT OUR DISCOUNTS! | 


Take a real close look at - 
our discounts. They're some 
of the best around. 


HOURS: 
ЗАМ-6РМ Central Time 
Monday - Friday 


HOW TO ORDER: 


ORDERS ONLY: 
1-800-621-6827 
(In Illinois: 1-312-256-7140) 


INQUIRIES: 


1-312-256-7140 
FOR FASTEST SERVICE, USE NO -COST MCI 
MAIL. Our address is DISKORDER. it's a FREE 
MCI MAIL latter. No charge to you (Situation 
emiting, we'll ship (hese orders in 24 hours or 


SHIPPING: 5.25" & 3.50" DISKETTES-Add $ 
3.00 per each 100 or lewer diskettes OTHER 
5 as shown in 


addition to 
SA, MAS 


bng charge. APO, FPO, AK, HI & 
ORDERS: include shipping charges as shown 
and addilional 5% of total order amount 10 cover 
PAL and insurance. We ship only lo United States 
addresses. except as shown above TAXES: 
llinos residents add 7% sales Lax. 


MINIMUM ORDER: $ 35.00 


629 Green Bay Road 


Wilmette, Illinois 60091 
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WHY PAY 


MORE? 


IBM Compatible Software 
only $6 per disk 
OVER 500 DISKS FULL 


OF PUBLIC DOMAIN AND 
USER SUPPORTED PROGRAMS 


Summary of Disks 


People often ask“... how сап you sell any 
really good programa ior $6? Afar all, 
everyone knows you have (о spend $300 on 
а good word processor, dalabase manager, 
of spread sheet program ... don't you?” 

The truth is many of our satislied сиво 
mers have discovered thal our public 
domain and user supported programs are 
actually some of the best and most sophia- 
ticted soltwara you can buy, at any price! 
The commercial retailers don't want you to 
know about ut or our programs, bul why pay 
hundreds of dollars more [or software that 
wont do anymore than our $6.00 package. 
Нега ia a sampla of our library by category. 


WORD PROCESSORS 


PC-Wreite 2.5 (878) A full featured word pro- 
сезхог that is faster than Wordslar. 
TSCRIPT (#422) word processor tor PC-JR 
only Pascal source code included. 
DICTIONARY (#378) Dictionary type spall- 
ing checker. 

IV-ED (#415) Word processor - editor. 
LETTERWRITER (#415) controls Ша: pro- 
cessing. 


SCREEN EDITORS 


FRED (#63) Screen editor similar lo ІВМ 
Personal Editor. 

RV-EGIT (8190) Full screen editor from Bob 
Vollmer 

FOIL EDIT (8347) Full screen editor. Top to 
bottom and telt to right. 


TEXT PROCESSING TOOLS 


es (9194) Program to determine clari- 
ty of text. 

FOGFIND (£378) reverses writing complex- 
ity using Ihe "Fog Index". 

ROFFA 1.61 (4416) make beautiful text for- 
mats wilh Ihis procesaing tool, 

ОРАЯЗЕЯ {#419} Public Domain version al 
Ihis famous system. 

WORDSTAR AIDS (1379) colipctian of the 
таз паш utilities tor tha Wordsiar user. 


DATABASE PROGRAMS 


PC FILE thi (45) most popular database pro- 
gram (rom Jim Butlon, 

U-MIMD (4133) Fast hashing makes this a 
dandy database. (Inielligent database) 
DATABASE OF STEEL 3.9 (#214, 215, 267. 
268) Database spreadsheet and expert вуз 
tam from Potomic Enginearing. 

NEWBASE (4233) Menu ditven database Tor 


| TOTAL #_ 


| DISK DIRECTORY (Ереван of ой Mas & popem) x $6 = 


ОТНЕЯ 


{ SUBTOTAL 


| TEXAS RESIDENTS ADD 54% TAX 


SHIPPING & HANDLING 
[1 фи 00 ana 50 for seen мілаюғыл dak) 


Я MASTERCARD 
} CARD NO 
| EXPIRATION DATE 


1 SIGNATURE 


D VISA 


TOTAL 


PC-DBMS (#383) A relations! database 

management system that provides on-line 

helo and screen editing lunclions. 

ELSIE EXPERT SYSTEM (#396) Ariificial 

intetHgence shell! lo build a custom 

knowledge-base. 

PDS*BASE (4390) Complete hiarerchical 

date base system masier‘deieal оғ mothar/ 
hier t 

CREATOR (8339) create, герой. and sort 

makes this a super dalabsss management 

system. 

INFOBASE (#340) Forms driven database 

management sysiem similar іс INFOSTAR. 


DATABASES 


BOBCAT (#247) Small business calabase. 
Excellent 

MPINO (8311) Database of over 2000 movies 
ihat can be searched in any category. or you 
can add your own. 


SPREADSHEETS 


PC-CALC (#199) Fabulous 123 worh-a-lke 
team the aulhor of PC-File. 

PC-PAD (i406) Spreadsheet and address 
book program written in basic, 


SPREADSHEET TEMPLATES 


LOTUS 1-2-3 TEMPLATES AND MACROS 
(8140, 141. 165, 257, 280, 301-304. 400, 414) 
Why spend hours of writing your macros 
when these are ready made? Madily them 


yoursell 
SYMPHONY WORKSHEETS (#305, 306) 


FINANCIAL PROGRAMS 


PC-CHECK MANAGER (8275) Keaps mul- 
liple checkbooks in balance 

TAX FILE OBS (#295) Tax racord keeping 
system that saves you money on April 15. 
SAGE TRADER (4242) Analyzes commo 
doily trades. Don't "short" this one! 
PORTSWORTH PACKAGE (#101) Evaluates 
your ever changing stock portlolics. 
FINANCE (#164, 227) Determine presgni 
and compound values, interest rates, etc. 
HOME FINANCE (#406) Lotus 1-2-3 Macros 
tor real life applications. 

PC-GENERAL LEDGER 1.2 (0237) An excap- 
tional accounting system Used by some 
CPA's. 

TIME AND MONEY (4251) Financial record 
keeping and analiat 4ysler, 

LOAN AMORTIZATION (8399) For output 
10 screen or pinter Lots ol on-line help. 


COMMUNICATIONS 
QMODEM {#310} The besl апа fastest com- 


Por АА г. LS 
| ORDER FORM CIRCLE DISK NUMBER DESIRED: 

| m 2919252 : f X 3 93 03) 34 5» 55 33 539 
| 2100 Hwy. 360, Suite 1204 “агза аа м ee ee мом ыз ею 60 
i Grand Prairie, Texas 75050 €) 42 63 44 з ы E? 44 49 д отм 72 T2 74 амт 78 NND 
! 214/647-1010 8' i2 53 M I5 85 47 dB (P © B! ыи юм "i м 347 QU өзе 
| 10 102 100 704 05 105 307 108 108 110 2901112 113 14 HE 108 THF ЧТВ В 120 
| SHIP TO: FE) 192 23 134 335 136 127 128 129 132 191 322 193 134 135 038 137 136 139 140 
l M) 14? 143 таа 748 148 142 148 148 TE тїз 152 SRD 164 A TAM 157 158 139 100 
16) 162 163 144 745 165 167 108 199 170 171 172 175 124 275 (FRE AF? (TL 1720 180 
un 142 145 154 TOR 106 167 108 139 190 ТОТ 192 190 15М 146 196 187 198 199 200 


X $6 * — 


i 
' PLEASE ENCLOSE CHECK WITH ORDER 


limanna 
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203 жо ЖО 204 208. 208 20? 23 208 210 211 212 213 214916 ІНЕН? 208 719 270 
721 222 2223214 22% 228 227 224 220 230 231 212 213 гы 274 РИ 277 м А 240 
241 243 743 744 245 лав м7 248 248 250 251 252 2313 224 255 258 257 238 ги Ма 
да: 282 зал 264 265 205 207 298 269 370 271 272 273 214 715 378 TIT 778 279 100 
20} 262 203 2&4 785 Ма 297 280 746 2 291 292 243 294 296 296 29? roo 299 300 
„т=з Жж Ж XD ды хы 30€ 307 эн 309 1*0 3'6 311 373 314 315 2138 217 J3B D 120 
39) 172 523 104 321 726 327 220 329 200 200 302 3300 X34 334 304 197 158 330 MO 
341! M3 M3 ма му уы JAT 248 249 290 281 232 232 Уы 355 ум 357 258 252 280 
38: Эй? жазы Мамам а 369 370 J7* 302 373 зге 375 3226 277 паты» 
38! ЕЕЕ 3467 288 240 жо н: 22 282) хы 095 006 У? ха 399 400 
401 452 403 Ара 205 4065 МИ! 406 қараны! өз 413 аза 413 438 417 459 ATH 430 
47% 422 479 425 423 428 аг? 428 479 490 421 ыу 494 435 436 417 438 ATI 44D 
441 44 443 444 44% ар AT ЛАҢ бр 45) 431 432 459 155455434 557 А АЮ MIO 
Abt 462 453 455 465 409 451 ан a ATQ ЕТ” іт іу ATA 415 478 477 478 ATE 480 
Alt аңғал 165 455 48 4E7 ам АРТ UI) 4137 132 43) 494 495 498 4397 4598 099 300 


munications programs you can buy at any 
price, bar none 

PC-TALK (#391) Tha classic "Freawara" 
communicalion program 

PC-VT (#286) VT-100 Emulation 
SYSCOMM (4338) Manu driven system allow- 
ing unaltended fila transfer. 

RBBS 122 (8212) Весота a SYSOP and 
slart а bulielin board. 

FIDO NET (#333) Bulletin Board Sysiem. 
Perhaps the easiest to run. 


MATH AND STATISTICS 
EPISTAT 3.1 (#88) Stetisiical analysis of 
атай! to medium-signed dala samples, 

KLP 1.8 (4232) Kinetica linear programming 
system. 

MATH PAK (8394) Programs 10 teach and 
accalerate some math functions. BASICA 


LANGUAGES 
CHASM 2.13 (810) Cheap assembler wilh 
tutorial. 
LADYBUG 1.0 (494) Logo like program. 
XLISP 1,4 (1148) Lisp language interpreter, 
LAXON & PEARY FORTH (#263, 264) 
MYP-FORTH (#31, 32) Two disk set ol Moun- 
lain Valley Press Forth 
JFORTHS (14352) To modify or expand your 
own forth language. MVPFORTH, FORTH- 
Hand SEATTLE Computer s Forth. 
PROLOG А UNIFORTH (#417) Complete 
with editor and documentation. 
SNOCREST BASIC (#409, 410) two disk set. 
Real basic interpreter with manual. Can be 
used with a multi-user system. 
TBASIC (#381) Tiny basic. А limited subset 
о! BASIC. Could be placed on a chip. 


PASCAL SETS 

PASCAL TOOLS (#130, 133) Volume 1, 2 
and 3 with source code from the famous 
book. 

TURBO PASCAL-TOOLS (1248, 279. 292, 
298. 324, 351, 353, 384. 365. 388. 375, 382) 12 
volumes 07 10014 and шн writl&n ttot- 
clalty for turbo Pascal. The most extansive 
collection around! 


UTILITIES 
DISKCAT 4.0 (#108) Catalog all your disk 
ides in a hurry. 
GINACO (#66) 54 polished routines written 
и basic for any beginner or experis. Wo iove 
al 
ULTRA-UTILITIES 4.0 (4133, 245) Recover 
lost filas, modily sectors, etc. Like Mortons. 
SYSMENU (8250) Build a menu driven menu 
system. Excellent for hard disks 
LOAD-US (#264) Allows Lotus and Sym- 
phony to be used on a hara disk. __ 


ee | 


TRA Long Star Soltwate ing 


ib dires a ER eure — em We ae ur da P сі 


ALIGN 1.6 (#217) Disk alignment tool 

TOP UTILITIES (4273) All of the most æ- 
quested ulilitisa on one disk. 

NUMZAP (8284) Removes lina numbers from 
BASIC programs. 

BASIC XAEF (4358) Chose bags with this 
BASIC croas-22 relernece uillity. 
PC-INPUT (8363) Program for BASIC screen 
generation 

PATCHES (#376) make back up copies of 
some of tha most popular commerciat pro- 
grams wilh this collaciion. 


PRINTER UTILITIES 


SP 3.4 (#186. 275) Printer buffer that parti- 
lions your dala s0 you cán ика your compu- 
far and print at the same lima. 

SIDEWAYS (#265, 411) Prints text sideways 
on an Epson printer. 

SETPRTA (478) Seis up Epson printer irom 
а тағы. 

SLIDE (#244) produce medium resolution 
slides and overhead transparencies. 
PRINTER UTILITIES (4411) Sorgaaboard у] 
utilities and tools. 

EPSON PRINTER UTILITIES (#326) Spoo, 
si up routines ali designed for Epson codes 


BANNER (8386) make iong banners wilh 
large tatters. includes MS- source 
codas, 

EDUCATION 


PC-TOUCH (#249) A typing tutor. 
EQUATOR (4248) A teaching іос far math, 
science and finance. 

PC-TUTORIAL (#403) A first course in com- 
puter (^ weno dia especie oT ME- 
PC-PROFESSOR (4105) Learn Basic the 
арзу мау. One of the best tuloriais on 
BASIC. 

PC-DOS HELP (4254) type “Һир” toc the 
DOS command you forget. 

FLASH CARDS (#367-370) 4-disk set. 
Vocabulary builder, spelling teacher. 


GAMES 
TOP GAMES (8274) Tha mosi requested 
arcede typa games. 
ARCADE GAMES (#253) Another роого 
bag of lop Arcade games. 
EMON (#296, 297) Adventure game 
compiler. 
TRIVIA GAMES (8327-329) Lols of files and 
documenialion for hours of fun. Will not 
work on РС JR. 
PC JR GAMES (9354) Games that will work 
only on PC JR. Combest, dungeons and 
dragons, Global Tharmonuclear War. 
MISC. GAMES (#390) Good salection ol 
educational, adventure, and arcade gamas 


MUSIC 
PC-MUSICIAN (4127) Compose music on 
your PC, заме and play again. 
PIANO МАМ (#279) Play your PC keyboard 
like & plang. 


APPLICATIONS 


GENEALOGY ON DISPLAY 3.0 (#90) 
GENEALOGY - FT 1.25 (4240) fram Pine 
Cone soltware 

САВЕ! MAKER (64146) Our favorite label fila 
and maker Manu drven. 

PC-FLY "Fiiteplan" 2.1 (#261) Pilots prepare 
and tHe your flight plans. 

RECIPE 63 |8281) Recipe index for use with 
PG File li) |85) 

FAMILY HISTORY (4361) Family history, 
ancesior and decendani charis. Sample pro- 
grams, 

FORM LETTERS (#538) LOTS of samples of 
lhe masl commonty used buminess latiore. 
мойну 


GRAPHICS 

PC-KEY DARAW (9344-145) А small CAD 
system Lots of damonsiration files 
PC-PICTURE GRAPHICS (#136) Drawing 
packags allows you to zoom, союг and 
шога pictures. 

PC-GRAPH (#416) Allows user то create 
grannics trom PC-Fila report fies. 


inquiry 214 


COMPUTERBANC 


IBM COMPATIBLE 
DRIVES HARDWARE TAPE DRIVES 

20 МВ Seagate drive 2225222 $439 Multitunction card 384K, S, Р, CLK .,..,. 5139 19 МВ Irwin —————  mTIA ., 
ЗО MB drive for AT ............$649 АТ Multifunction card OK-3MB........$169 20 МВ Irwin ..................5429 
360 К Floppy for AT............SIIO АИ жуса 99 Everex Stream 20 ............$599 
Teac 55B .....................9109  ColorGraphics card .................589 Everex StreaméO ............$899 

ComBo CARD ser. por, clock ..,........$69 

EXPANSION CHASIS 7 slots ..........5569 


SYSTEMS 


atm 


COMPAQ 286, 20MB 


$3999 BMHZ, 512K, 20meg 512K, DOS, Monitor 
Monitor, graphics, ser, par 


COMPAQ Deskpro 20MB $2399 IBM XT 20MB.........92495 


256K, DOS, Monitor 


$2399 IBM XT COMPATIBLE EQUITY ................CALL 


SPERRY 11 44MB CALL 256К, 20 meg, Monitor IITXTRA |... "CALL 
LEADING EDGE CALL в раг 


64OK, Monitor, DDS 


ІНМ SOFTWARE лозы! 2000 PLUS 285 00 MODEMS Clizen MSP. 10 266.00 


LOTUS 123 CALL rp AEn м l ‚ d ANCHOR Express 3007 1200 220.00 5520 Me 
Symphony CALL — pRINTMASTER . .. ЕЗ; Volksmogem $200 15 yr мету! 169.33 STAR MICRONICS CALL 
ENABLE 353.00 — BREAKTHROUGH TIMELINE EXPRESS 1 300/ 1200 1689.0 — EPSON LX-80 Сан 
vr ume , 33.08 DECISION RESOURCES CHRTMS'(R219,00 me E. 2400 Baud CALL рур for 
n E Framewath n А RGRAPHICS wi piptter apt 207. % " I 200 e т. 800 4 Best 
, EUM SIDE WAY f : 101 rices 
EIU н pn LIFETREE VOLXSWRITER DELUXE 149.00 2400 CALL © BROTHER - Al Ма, We Will Beal 
à HARVARD ТТІ РАОЈЕСТ МИСА — 285.00 PROMETHEUS 1200 ә ме Twinner te" 5 Any Advertised Price 
m qBast i ba ler d ТНІНКТАНК "10.00 е E "eC I OKIDATA - 4 Moos Сан 
MULTIMATE 225.00 IBM HARDWARE Promoter 300 tic p 115.00 don rea Д CALL 
P eee DM НА tr AST 6Pack Pus wi Iak 229.00 Promagen 2400 CALL HEWLETT PACKARD PRINTERS — CALL 
ВОТ пмж A 11800 (сегізде 128k 399.00 MONITORS HOUSTON INSTRUMENTS Paves САМ 
Нче ае SVE Fio Pus 305 окон 215.00 —  AMDEK 3004 139.00 — 00:112675 GALL 
i їй Grande 3 function for AT 283.00 3104 Hr Res AT DA" 143.00 
ae " 2386 Companion PCO г Ма LIMS 183.00 Coor 722 RGB 720 X 150 CALL APPLE PEE м.р 34 00 
FOX Д GELLER Quick code 14% 00 Chauffeur monographie s 229.00 PRINCETUM GRAPHICS HX-12 399.00 || тра! Ше боё „а 88 00 
RORELAND TURBO PASCAL иш el жо мкл GALL MAC Compatible 37: drive 228.00 | 
REFLEX т “ый. 5 ^ M MICROSOFT Sottcard 1 759.00 
UGHTEMING 53.00 к | 1 ASCII XPRESS (Communcances; 69.00 | 
SIDEKICK (unprotected! 59.0 — Gor Card CALL — PANASONIC SPELLWORKS mr" 
MIRROR Comm Software O O ьн ва Eee 338.00 — SYSTEM SAVER Far ` ` 68.00 
bà n 197 Ser à Oar қ N 
A т "mas ee Ы 
OPEN SYSTEMS CALL — 130 WAT Power Supmy 1300 | PANASONIC (2 yr warrenty) APRICORN (Пете Warranty) i 
dud dcm oy tel ‚АН kx-B1080 199.0 Super Senat imager ы 75.00 
ONE-WAITEPLUS .... , 149.08 Somes SORS va ФЕТ 228.98 Graphics interiace 65.00 
IN-HOUSE ACCOUNTANT .. .. .. 89.00 MOUSE SYSTEMS Mou T 8200 КХ-51092 315.00 BO Column "64x 76.00 
MONOUAAM DOLLARS E SENSE ' ' 89.00 “ттт Vae vv 1780 КРАВЕ 240 CPS "EA р 30 
TOBIAS MANAGING YOUR MONEY 98.60 KOALA 0 крали маалы , 
i . tps Daisy 249.00 
SATELLITE WORD PERFECT 225.00 KX-P3151 22 cps Daisey 385.00 


MICROPRO viorccS1a: PRO 249.00 


Call for catalog. Thousands of products available. Volume discounts. 


Orders Only 
Я COMP Ul ERBANC CR 92547 800 /332-BANC 


TELEX #550757 ANSWEA BACK— COMPUTER UD OUTSIDE CRUFORNIR 


Fer Customer Service Call 714-847-BANC Tare s d 
prices indicated. Ail products are in factory sealad packages, Ше quorontes ой ems For 30 Within оа period, retin 
рр ov aa ee irme ty hat d there ull be o 3% shipping chora: 5% for UPS 
Give Lobel $5.00 minimum; ой orders outside Џ.5.А. ot 15% shipping. Collomia residents add 4% soles tax. Prices subjact to chonge without notice. 
©Copyright 1985 COMPUTCABANC, Ра fights Reserved. 
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NEW DEALER 
SPECIAL 


(2; ) § „ROSE, DATA SWITCHES 


ALICTAON SHARE compuiers, printers, 

any багай Gr Siria dance 

] ELIMINATE сана swappeng 
INEXPENSIVE way 1g network 
COMPATIBLE mth 

a €! compuiars 
Businesies, Schools, Homes 
WE ALSO OFFER 
Date Butlers, Ling Orivèrs, 


XT— COMPUTER 


 640K MOTHER BOARD W/ÜK 
256K RAM 

| 135 WATT POWER SUPPLY 
FLOPPY DISK CONTROLLER 
FLIP TOP BOX 

| XT/AT KEYBOARD 
MONO/GRAPHICS/PRN (NERC) 
TIL MONITOR W/SWIVEL 
(1) 360K FLOPPY 

| PARTS 
ASSEMBLY & TEST 


Chak Orives, and more 
AUTOMATIC - CARETAKER is ideal іші a Dusi^eta ог 
EIE Em 
Oparwbon ің fully клон with по software required 
— 4 channeis - $295 S channels - ros 
= HARBDSWITCH із operated with the flip of a 
төне. 2 22 and 2:4 modele sow Umungu commun 


£38 14.5 99 22-5109 24.5160 
3. $5 1:4 . $198 22-2110. 24.5199 
it са 


M-S CASH DRAWER 


10711 Flower St., Stanton, СА 90680 | 


(800) 544-1749 
In California call: 


) 821-1133 


- 5295 
Вычет opion ФАК. $100 256K - $250 
ВЕМОТЕ - TELEPATH connecti горон computers іс 
emuk panpheralg А salecior а! each computer or імтіліі 
сери up 10 4 рер prd Фрау Dusy BKWI 
46-9435 аа - $785 sotector - 
Pin а Bait Бы pn ampai 1a 
ROSE ELECTRONICS (713) 933-7673 
РО. ВОХ 742671 IL 
HOUSTON, TX rata Ondder i 
CALL US FOR ALL YOUR INTEAFACE NEEDS o 


зба тегісап 


Semiconductor 


| 20 MEG HARD DISK W/CONTROLLER 


AT COMPUTER | 
Inquiry 248 
80286 MOTHER BOARD 

И 512К RAM 

200 W POWER SUPPLY 

AT BOX W/KEY LOCK 

SERIAL & PARALLEL CARD 

AD KEYBOARD 

1.2 M FLOPPY 

FOD & HOD CONTROLLER CARD 
PARTS И L EI 
| ASSEMBLY & TEST Er ier A Ip lb ie a жа 

OTHER BRANDS AS LUW AS $.54 

BULK DISKETTES- QUANTITIES 

OF 500 with TYVEK SLEEVES 


RIBBONS әл ence 
EPSON MX 70/80 $4.20 
Prices based on quantities of 48 


кшп 800-222-0490 95 


СӘ) 201-462. 7628 In М. J. 


МЕБИЗ ОТ Р.о, Box: Р.О. Вох 71 
07728 


30 MEE 40 MSEC HARD DRIVE 


EGA CARI 
EGA MONITOR 


XT PORTABLE 


640% MOTHER BOARD 
640K RAM 

| MULTI МО CARD 
CLOCK, CALENDAR, 
SERIAL, 
PARALLEL 
TWO 360% 
FLOPPY DRIVES Inquiry 23 
MONO/GRAPNICS/PRN (HERC) 
DETACHED KEYBOARD 
135 И POWER SUPPLY 
PORTABLE CASE 
9% MONITOR, GREEN or AMBER 


li i Fir eur мійет tmd 
1-800-237-5758 
, SALES EXT. 505 " 
833. tore I a IE sm GD ИП, ырс 


* Ф оныт тәттіге puafu түзі 


UNIVERSAL 


| LOW COST UNIVERSAL | 
| EPROM PROGRAMMER 


PROGRAMMER KITS 


ADD ON BOARDS — PARTIAL LIST | 


XT-540K TURBO 4,77/8 MHZ W/OK 99 

LOCAL AREA МЕТ CARD W/SOFTWARE 249 
384K MULTI-FUNCTION (AST 6 COMP) OK 69 

MODEM CARD 300/1200 (HAYES COMP) 148 

DISK 1/0 2Е0 CTRL РАМ, SER, CLOCK, 70| 
CAL, GAME 

AB SWITCH BOX W/BAK BUFFER (1:2 er 2:1) 94 

AB SWITCH BOX (1:2 e 2:1) 20 

COLOR/GBAPHICS/PRINTER CARD RGB 58 


ACS IMPORTERS 
5311 DERRY AVE, UNIT A 
AGOURA HILLS, CA 91301 
HOURS 9 AM - 6 PM PST 
(818) 889-1082 
TELEX 299353 POST UR 


P AND MENU SELECT ION 

10/220V POWER SUPPLY 
PROGRAMMING MODE AT БҮ УСС 

" PORT FOR FUTURE EXPANSION 
SLE Nul: FOR MOST PCs 


SUPPORTS ALL SV EPROMS, 
AND INTEL MICROCOMPUTERS 


Lens 5545 ЕРЕ NM 


DRIVER 
VISA E А MASTER CARD 


и 
" 
= 
м 
м 
в 
a 
е 


WARE T PCs 
SURPRIS AL TEL EL MICROCOMPUTERS OMS 


RS РА FROM 5129 ASSEMBLED $295 
VISA & MASTER CARD ACCEPTED - 


ВАС MircrRrosysTtema 


5322 МозлуЕ га, San Jo А 85 
_ Роме (406) 997-2505 Теке 4985363 


B&C MICROSYSTEMS 


6322 Мозаче DR. San Jose СА 95120 
Phone 1408) 997-7685 TELEX 4995565 
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pum c Orders Only 


S-100 Boards & Accessories 


И you bought before calling S-100 you paid too much! We 
siock COMPUPRO, DUAL, ICM, KONAN, MULLEN, 
PICKLES & TROUT, INDUSTRIAL COMPUTER 
DESIGNS, TARBELL, VECTOR... 
Just a few of THIS MONTH'S SPECIALSI 

RAW 16 и Static... нал оне ор лт+таа фен $95 
COMPUPRO RAM 22 256K 5!8Н4с.........›,«+»++». 446 
COMPUPRO CPU 286..... 5429 SPUZ #56 вии ору» $249 
COMPUPRO Disk-1A...... "я 2372 Disk-3 акетай $447 
DUAL A/M-12 A/D Input 12 Biv32 Channel ,....... 629 
INTERCONTINENTAL MICROSYSTEMS Master 5 Slave 
Boards 8 & 16 bit. IN 9706К.,.............. CALL NOW 
MACROTECH М/-286 802867200 бош Ргос..,.,.;.. 875 
MACROTECH MSA- 1MB ОНАМ / 2Mb...... 82571050 


PC Scientific and Industrial Cards 


INDUSTRIAL COMPUTER DESIGNS 
1016-РС BETTL МО Limos ...................... . $448 
—_o Input...$446 D/A 64-РС 64 Output . 3547 


| С &GIENTIFIC SOLUTIONGI 
D (96 МО Lines); DADIO (0 to А Сопу} 
е Сай Now for Lowget Pricel 

TECMAR IEEE 488 узи кора сальса ик $235 


Software 


Wa sell all wal! known brands. ORDER CORRECTLY! 
SOFTWARE 18 НОТ RETURNABLE! 
NEW STAR NEWWORD 2 wi MergePrini, WordPius spell 
check, WordStar Compatible 8 ый... 499 16 bit .... 128 
NEW STAR NEWWORD 3 for PC's. Spell checker, 
Indexing. Content Tables, Macro's, Shorthand keyboard, 
Run other programs while in NawWord ............ 209 
BD SOFTWARE C Compiler B" 5550 8 bit.......... 95 
ple:FILE, REPORT,PLAN, ete. .......... 43% OFF LISTI 


РС & AT Multi-user Cards 


ALLOY PC-SLAVE?15 1Mb BMHz ................. $595 


ALLOY PC-PLUS Package! PC-SLAVE/16. 1Mb, 8MHz. 
Link PC- TERM Terminal, 20° Cable .......... 4:4.» 1160 
ATNX MSDOS 2.1 / ATNX MSDOS 39.!......... 109/189 


PC and AT Extended Memory, etc. 


We carry the best selaction of Multiunction & Memory 
Cards tor IBM-PC, XT, AT, portables and compatibleal 
INTEL Above Board PCMB 1010 - 64K 1o 512К =- Allows 
Lotus. Symphony, оһһаға to run above G40K....... $195 
INTEL Adore Bosrd-AT 120K to 4MB "КҮТТҮ 399 


Video / Graphics / CAD 


Я ратат Ree скаса 
AGB (EGA) Montlor (640x260) w/ Dusi Scan 
J3A/Hercdles comput. card w/ 256K. . 6796 


eve EGA Pilus - TTL mono & НІНез R38 .......,, S371 
HOUSTON INSTRUMENT PLOTTERS 
Са! Now - We Will Not Be Undersold 


Hobby Corner 


ADAPTEC 2002A ST-508 PC Hard Disk Ctrj.... 195 
ATARI 52057 Color System with Dual Fipys ... МӘ 
FUJITSU 23028 8^ 23.4Mb Н.О. (SA 4000) ..... 789 
INTEGRAND 22102 4 Siots Dual 5" Drives ... 189 
MICROPOLIS 2303 43МЫ 30mSec. Avg........ 1,085 
OKIDATA Би" 1/3 m 1/2 HL Bazel..... ітіесзезд«е 75 
PARA DYNAMICS 2300-G3 8"85% ҒіруА HD.. 188 


PC-CLONE wiih Mone and Color, Flip-Top, Минь 
Funcilon, Ete., Etc. 


Seer иь ерни оферта фев афр 395 


STANDARD DATA NETWORK 3 PC's ......... 505 
STB SUPER RIO 258k, S.P.G, СЇК............. 199 
TATUNG 12” ОЯМ/АМВ, Swivel Вазе, АСА..... 89 
TECMAR 40410 Expan. w/33 & 5Mb Flemova ..2,995 
TECMAR WAVE GAK-256K % Самі. ............ 158 
U.S.A. AUTO DIAL 212A Hayes Comp ....... 229 
О.В.А. РС MODEM 256K, Paral., Сі, Tetpac ... 100 
U.S.A. PC % CARD MODEM W/ Тарас ,....... 140 
ABM SUPER BD 0-384К. 5.P.CLK. AG Ports . 125 
XEBEC XE1210A 57-506 PC Hard Disc Ciri ... 195 


Floppy Disk Drives 


MITSUBIBHI 2894 87... 3475 2096 1/2 ht8" ...... $435 
MITSUBISHI MF501 4BTPI, % HT $4" nici T 
TEAC FDSSGFY / !BM-AT ЭВТР! . — ТЕБ 


TEAC FOSSFV BBTP1...$115 FD55BV 48 ТРИ . T DS 


E Е. | 
màn 


мі т ada Б 


каан! 


Pi 


narret i 


Support 


Printers avi Butters 


BROTHER АМ: 1509 180/45cps, Parallel & Serial Ports, 13" 

wi Tractor, EPSON FX288 Compatible САЦ. 

BROTHER НА-35 3ecps Daisey. Wide Carrisge.... $720 

BROTHER HR-15XL 17срз Овізеу, 5 or P.......... 

CALL 1-600-528-3138 Today for the BEST PRICE on 
EPSON - OKIDATA - CITIZEN 

HANZON Buffer 64K-256K 5-5.3-Р.Р-5.Р.Р Pons .. 


BUCK$ BACK from XEROX! 
18 Rebate time and XEROX is passing out tha caah. 
Buy one of these printers and get up Io $500.00 back! 
Also the first monlh of your 1 Year Warranty includes 
On Site Service! You have 10 love adversity to ignore 


77 $100 


**"ant*tthbrumun 


Xerox 
635 


GIG REBATES ON ALL XEROX PRINTERS! 


Xerox 025 Diahio......5497 less $50 Rebate = $447 | 
Diablo 835 .......,.... 1049 less $100 Rebate т 049 
Diabio DSO«IF ....... 2159 нән $500 Rebate = 1659 
Diablo MLO......,..... 880 leas $100 Rebate = 969 

4045 Laser w/Capler..4995 iena $400 Rabale = 4585 

Сай 1-800-528-3138 Now and 
Put Your Money Back to Work ior You. 
REBATES END JULY 3131 


Modems 


PROMETHEUS PROMODEM 1200/2400-Науаз 
Compatible wilh Power Supply and Software. $275/$385 
PROMODEM OPTIONS: 

Communications Buffer, 9K.....998  512K ....... 8158 

Alpha Numeric Digpray Buiter Меҙзадез........., 75 
PROMETHEUS 72000 without Opliong ............ 189 
PROMETHEUS 300C - Appia lic Piggy Back ....... 128 
MULTITECH МТ224ЕН MNP Error Corraction. ..... 529 
MULTITECH MT224AR Rack Mount Card Modem .. 459 
MULTITECH МТ224ЕЯ Rack Mount wih ЕП.С...., 405 


CTS 224ADH Hayes 2400 Compatible with 
pis: Access . $395 


Monitors and Terminals 


A ————————————'ÁP SS 
TATUNG CM-1360 640х200 AGB, 137, G/A swilch. $395 
TATUNG MM-T222 HiRes 12" TTL (ІНМ)..,....-.. в. 109 
TATUNG CM-1380 EGA B40X350 RES. экей» в 499 
ZENITH ZVM-1240 Amber u BM) СЕСЕ ОЗУДА 195 
LIBERTY Freedom Terminals. SPER EPSP eee hee фет ee CALL 
LINK 125 Emulates WY-50 and others. HiRes 14" Grr Amb 
6 Scroll Rates, ІВМ Soeleciric К.В. 1 YR Warr........ 390 
LINK PC-TERM Emylates W'Y-50, ТУІ 925 & Мога, 132 Col, 
tBM-AT KB, Ideal tor Multi-user PC-Sieve BOS. .... 449 
LINK 220 DEC Compat, 26 Lines, Amb., б pgs Memory, 
R5-423, To 38.4K Baud, 38 FuncL Keys, Мога...... 459 


Hard Disk and Tape Subsystems 


PC-INSIOER/OUTSIDER, AT-INGIDER, Hard Disk Syries 
ior IGM. Boots from Hard Disk, Formatted w/ Ctrl, & Chis- 
Hardware & P/$ or PC Style Cabinet ...... CALL NOW! 


SPECIAL 


« BÀ d m 5 &à €" * Wo dà hà kh x - hou m b 4 hà À ап 


THR MONTHS 
| зов: нана Diak Oms вооа PEMB Tepe B/UpMGS 


TECMAR Q!C-60 Externa) Tapa ............ . 1395 
TECMAR 40410 - И Slot 35 + 5МЬ Remov. ........ 2995 
БМВ OMTI 5510 - 7 Controller „..............-++.- 135 
WANGTEK РС-35 60Mb Int. Тара w Сіп. Cabla ЗАМ В 
MICROPOLIS 1325 85Mb Ола / 25m3 Access .... 1496 
QUANTUM ©-540 40M b Drive, 1 Year Warranty .., 1095 
DRIVE SUBSYSTEMS FOR COMPUPRO 
wiih Cisk 3. CABINET, FAN, P/S, CABLES, gc. s+. riss 
-20Mb Seagate / Teac къадаьа ГИУ ТУЧ М 542545442424, 1115 
- «4b Quantum О-540.....»...»...аааванавваза 1715 
„72МЬ MC1325.$2159 ММ6065..%2459 2Х7-1085%2359 
10МВ TAPE Im. (Requires COOS 41) .,,,......... 
10M@8 TAPE Елі. (Requires Concurrent DOS) 
ALLOY ІрХС5-100Т 17.7Mb Ext. Таре (CPM-B0/86) 1506 


ATTENTION! 280 CP/M OWNERS: 
HARD DISK SUBSYSTEMS STARTING AT $796 


sagang 
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Shippans 
restocking fae 


5-100 DIV./696 CORP. 
14455 NORTH 79th ST. 
SCOTTSDALE, AZ 85260 


Computer Systems 


MULTIUSER / NETWORK SYSTEMS | 
INTEGRATED & SUPPORTED BY 8100 
SCO-XENIX - ATS, ALTOS 
68000 UNIX - S100 & VME 
NOVELL - Complate HW & SW Line | 
ALLOY PC-SLAVE Networks | 
TurboDOS + PODOS Networks 
MS-DOS- oh 5-100 
Concurrent DOS on 8-100, PC's 


[ompuPro- 


816/С2 w/B0286, 512K RAM, SPUZ-258, 40MB НС, 10MB 
Tape, 5" ӨЗТРІ Пру. CDOS 816/286. NewWord А 
SuperCaled..ccsusees кероотанеюз ии а ая наяахть CALL 
SYSTEM 10 4 User, 8/16 bii, 40MB HD. 10MB Таре, 
CCP/M B16, 1MB M-Drive‘H, NewWord, SuperCaic2, 
HyperTyper, Field Companion Write Fridayl.atc. .. $5005 


IBM-PC COMPATIBLES 
We carry 8 wide range of Desktop, Laptop А Portables 
designed to run the software thet lueia today's businsas. 
ZENITH 148, 7158, 171, 200AT ................... CALL 
SPERRY !T, HT, USER МЕТ..................... CALL 
XEROX 6064 АТАТ 6300 Compatible ...... From $1888 


| EPSON ЕСА ПМ | 
IBM-PC compatibility mated to the new МЕС \30 = 
microprocessor gives you 6086 CPU power at epaeds | 
of 4,77 and 7.16 MHz. On board you'll find 640K RAM, 
Hercules compatibile mono graphice, clock/calendar 
and 6 tull size option Hote- ай standard equipment! 
Add tothis two drives, an AT-typakeyboacd, TTL 
manitàr.and а one year warranty - well, you can see it 
makes sensa to start buliding some EQUITY into your 
business. 


The Epson EQUITY 11... CALL | 


Ur onm ооа 


ATD/ATP 


e 80256 CPU @ SMHz 
* 1.2 MB Floppy Drive 
* HiRes Graphics (640x400) 
+ Serial/Paralle! Ports 
= 130 Watt P/S е 640K RAM 
ROM BIOS Compatible to the IBM-AT, Tha 
COROAYA АТОГАТР runs virtuaRy all software 
designed ior today'a business environment 


Desktop Publishing 


DESKTOP 
| PRINTSHOP 
MACreale professional 
ай; looking newsletters. ad | 
y copy, documents. ote. 
’ — wilh LASER accuracy. 
e B pagas/min e 300x300 dots 
+ Auloieod e 38 fonts 
* Cable & Toner Included 


Eo = => LL.  K":"/óàbk»ÀrIDL ш 


Тор your CORDATA systems off with the 
fastest CAG package on the market. 


FASTDRAFT 480 


e 640х480 Color Card > 80287-3 Co-Processor 
е МЕС Multisync RGB Monitor 


BULLETIN! Cordata Announces 
HUGE PRICE DROP 


Са! 1-800-528-3138 Юг HOT DEALSI 


Power Solution 
398 


TRIPPLITE ВС-425-ЕС 425 Watts, 15-20 Minutes ... 


COMPLITER ACCESSORIES U-800 Watt, 12-35 Min 608 
SAFT 5Р5 T0GOVA 1000 Walt & Sine Wava........ ‚ 999 


Inquiry 303 for End-Users. Inquiry 304 for DEALERS ONLY. 


—— 


Inquiry 36 


ORDER TOLL FREE 
24 HOURS EVERY DAY 


600-662-2686 


HARDWARE 
COMPUTERS 


255К Мат vec waranty 
№ 1 
DUAL FLOPPY SYSTEM TPES бый . 049 


2048 HARD DISK SYSTEM... ... .... .......,.1048 
ATARI, PANASONIC, ITT COMPUTERS ,.. .....CALL 
MODEMS, BOARDS, DRIVES ---- 


É 
v 


8 Fund 


---- PRINTERS, PLOTTERS & MONITORS —— 
EPSON-All Modets, DOT MATRIX А DAISYWHEEL . CALL 
Beam... -2099 : 


ACCOUNTING & DATABASE 
BP! Accring/Mod ..from 318 dBase IIl Plus . 
BPI Enlerprise/Mod .....4% — Nutshell . 


Call Toll Free 24 hrs Every Day 
800-662-2686 orders only 
for Са Orders, Tech Support, Price Quotes, іме 
415-668-9350 9-5 pacific time, m-f 
Call or Write for Free Catalog 


PAYMENT: Fee For Credit! Cords) Viso, Mosterc 
! СВ «я. hold. 


564 CASTRO ST. SUITE 487 SAN FRANCISCO, CA 94114 
a division of MSS ine Computer A Software Heroit: see 1981 
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| not only a 
printer buffer | 


THIS 5 THE MOST SOPHIFTICATED 
PRINTER BUFFER - MULTIPLEXOR = SWITCH 


| 
WITH TWO SEPARATE IRPUTS [FERIAL AND PARALLEL] AMD | 


АЮП MORE < » GOMPUTER TO 3 FRINTERE | 
VR 


TO > PRINT 


a 
| HGH CAPACITY + ы KB TO на КВ AND - Hà КЕ TO 1 Mà 
— А AND Bj ал Ж, +! AMD RIMET FUNCTIONS 
RIAL PONTE WITH Т OR é мбар Ммсін 1 OA 3 Sfor | 


BET, PARITY, XOH)EOPR OTH, RTS 
Dé8-A-e4KX р ма Г: DOB-E-MAX $ мер! 
(Ң Және гергіу ond роль eubiss мө uriuded 


IMOLUDES DIR. ATS ХОНАР PARITY, ots 
pou к ee it 
|Ң Foret тәуір end coles МОТ рае 
serial Oparallel 
DCU bi-directional converter. | 


MOUNTAIN VIEW -0A маз 
июни TLE мич; 


"Nashua. 
Diskettes 


8%” DS/DD with hub ring and sleeve 
factory warranted. packaged in 505 
Shipping Extra. Quantity 50, 856 each 


The same 

low price 

our volume 

copying each 


customers pay! Oty Ию 


We tell 342" & 514” diske—all 
types, major brands. Call toll irea: 


1800-321-4668 
VISA, MASTERCARD, OR COD ACCEPTED 


A Г EF 1315-F Nelson St. 
Багат, CO 80215 
кы а-а-а 


72 Digital 1/0 


PXB-721 
Parallel Expansion Board 


* For IBM-PC & Compatibles 
е 72 Digital ПО Lines 


• Simple Programming 
* Uses One Expansion Slot 


* Fast Delivery 
$195 


(Dou TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012728 


Inquiry 292 


Communications Board 


" LIIS.) == 
ТЕРТЯ 


* For IBM-PC/ATIXT and | 
compatibles 
е Dual RS-422 serial interface 


е Programmable to 56k baud 
* Differential drivers to 4000 ft. 


$345.00 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-31 Т.Ж: 5101012726 


inquiry 291 


MYSTIC PASCAL| 


| Fastest Compiler on Earth 


NOW ONLY $16!!! 


* 640K code, data and stack 
incremental compiler runs in back- 
ground while you are editing 
affective compiler spaed greater 
than 100,000 lines/min 
immediate execution of Pascal 
statements 
true multi-tasking for up to 100 
Pascal procedures 
fuli screen editor 
complete Halp windows 

disk with condensed manual to print cut $16 — 

printed manual $16—both $32 — ior IBM PC 256K 

| Visa/MC/COD— add $2 shipping, GOD $5, 
overseas $10 

Mystic Canyon Software 

20.8. 1010 
Pecos, NM 87552 505/757-6344 


"CPYAT2PC" 


[5 LIKE HAVING А 


FREE 
360K FLOPPY DRIVE 


Allows copying of IBM AT file for use on 
IBM PC's & compatibles with no modifica- | 
tion of existing hardware or software, A 360K 
floppy drive is not required. CPYATZPC may 
reside on your IBM PC/AT hard disk and 
copies 1 [ile or entire subdirectories in 1 step. 
Also runs on other AT compalibles such as 
COMPAQ 286, ZENITH Z-200. and KAYPRO 
2861. Dealer inquiries welcome. ONLY $79 
+ shipping. 

MICROBRIDGE COMPUTERS 

Sky Way Building. Suite 125 

635 Sky Way, San Carlos, СА 94070 
(415) 593-8777 * (415) 595-2150 


ШЕЩ CHECK, COD WELCOME [7757 
ш... m (Prepayment Required) ез 


Inquiry 237 


DO YOU LIKE TO SAVE MONEY? 
NO CREDIT CARD SURCHARGE ... NO FINE PRINT!! 


2% DISCOUNT ON ALL ADVERTISED PRICES WITH PREPAYMENT (800) 662-7253 
АН Sales Are Warranted for 90 Days, Parte & Labor 
WE SERVICE WHAT WE SELL! 

ALL SYSTEMS INCLUDE ASSEMBLY AND TESTING 


VISIT OUR NEW RETAIL LOCATION: 
12824 INGLEWOOD AVE., HAWTHORNE, CA 90250 
PLEASE CALL: (213) 676-0815 


IBM COMPATIBLE EQUIPMENT 


SPECIAL #1 


PC XT Compatible Turbo 
¢ 640K е 8 MHz © Keyboard 


• Flip Тор Case * Two 360K Drives 


* 135 Ман ғ 8 Slots е DOS 21 


$659 


SPECIAL 
IBM PC 256K 
* Two 360K Drive 


$1449 


SPECIAL #3 
10 MEG 
HARD DISK 


* For IBM or Compatible 
* Controller and Cables 


Complete $ 359 


SPECIAL #4 
NEW SPERRY IT 


IBM AT Tice for an 
affordable price! 
* ] Meg Ram included 


12 MG floppy * 44 MG Hard Disk 


э 8 MHz e wer * Monitor 
* Printer 
* Two Serial Ports 
* 100% AT Compatibility 


ONLY $3799 


SPECIAL #5 
XT COMPATIBLE 
* 8 Slots * Two 360K Drives 
* Keyboard * 135 Watts 


640K 250K 


$569 $489 


SPECIAL *6 
IBM AT COMPUTER SYSTEM 
* 20 Meg hard Disk 
* 12 Meg Floppy * DOS 3.1 


а 5] m 
D&D IBM 


$3699 $4299 


SPECIAL #7 


CORONA PORTABLE 


е IBM Compatible 
е 756K э 2 Drives 
* Monitor * Keyboard * DOS 


$1179 


& 


Inquiry 104 


Discount 
Computers 


А CALIFORNIA CORPORATION 


ЕМ 
РС 256K, 2 Drives ..... 
XT 256K, 1 Drive .. 
AT 256К, 1 Drive 1-10 МС 2099 


COMPAQ 
Portable, 2 Drives, 640K . $1875 
Call on Desk Pro's & 286 Systems 


AST RESEARCH 
SixPak +, 64K w/Side Kick $209 
Reach w/ Crosstalk 


HERCULES 
Color Card w/Printer Port. . 5149 
Mono Graphics Card 


HAYES 
Miceromodem ПЕ Apple . 
300 External..... ee 129 
1200 External............ 369 
12008 IBM Internal ,...... 339 
2400 Extemal ........... 639 


DISK DHIVES 
j| T , „лье... $109 
Mitsubishi 4851 ....... 4... 99 
Tandon TM 100-2......... 


10 MG Hard Сад... 
20 MG Hard Card.... 


w/8 
IBM cod Cable . 15 
64K Ram Set of Nine Chips 15 
256K Ram Set of Nine шр» 39 
Power Supply 135 Watts . 5 
087 CoProcessor 
DOS 2.1 .... 
pos 3.1 69 


т © + 


“ж”... я 65 
DOS 3.2 79 


EPSON 
Call For Best Pricing 
We Are An Authorized Dealer 


OKIDATA 
162. 100 eee 
192, 160 cps, w/Roms .. 
193, 160 cps, IBM....... 
84, 200 cps, IBM 
OKI-MATE 20, Calor, [BM . 
Apple & Amiga 


TOSHIBA 


tease LE E SE EE SE SE E 


P351 Tractor ,.......... 


STARMICRONICS 
5610/15 ,..........9219/389 
5010/15 ........... 355/469 
SR10/15 ........... 489/589 
Reach wCrosstalk 369 


PRINCETON GRAPHICS 


еттезт-ете 


Call for Best Price 


AMDEK 
оао gna TENOR 8139 
389 


640K Mother Board 

w/8 Slots Turbo ,........ 

Flip Top Case aeter. IA 

Disk Controller w/cable . 

Color Card w/printer...... 89 
Monochrome Card w/printer 100 
Keyboard 0151 . 89 
100 DS/DD 51A ..... 

10 1.2MG for AT 5!A . 


IBM 
PLEASE CALI. FOR A QUOTE ON ANY ITEM. 


13324 HAWTHORNE BLVD., SUITE 201 


HAWTHORNE, CA 90250 
ORDER DESK: 
Inside CaMomia (213) 970-0206 
Ouuide Caliomis (800) 662-7253 


Hours: Monday—Friday 7 ат to 6 pm 
Open Saturda 


ys 


SPECIAL #8 
APPLE DISK DRIVE 
100% APPLE 
COMPATIBLE 5" 


| S25A for lle and 11+ 


525C for Ilc 


SPECIAL #9 
NEW COMPAQ PORTABLE П 


D&D 
$2749 
$3649 

Call 


LIST 
$3599 
$4699 


MODEL 1 
MODEL 2 
MODEL 3 


IN STOCK 


SPECIAL #10 
MULTIFUNCTION CARD 


* Serial and Parallel Ports 
* Clock/Gameporl 
* Ram disk/Printer spool Software 
s | Year Warranty 


w/384K ony $ 154 
SPECIAL #11 
PC XT COMPATIBLE 
* 640K » 360K Drive * Keyboard 
* 20 MG Hard Drive 
* Monochrome * 8 Slots 
* Card w/printer 
* 135 Watt Pour 


* Green Monochrome * Monitor 
* DOS 2.1 * 120 Day Warranty 


ONLY $1249 


SPECIAL #12 
20 MEG HARD DISK 
FOR IBM 


* Seagate Drive 
а Western Digital Controller 


resten$ 455 


SPECIAL #13 


COMPAQ 286 PORTABLE 
ы ПМ; АТ Compatible è в 


з 20 ies v Iud Bek e Mont * Monitor 
$3989 


MAKE THAT CALL! 


(800) 662-7253 
In California (213) 970-0206 
Customer Service . . (2713) 970-0215 
Technical Support .(213) 970-0215 
Retail Store (213) 676-0815 


Order Desk 


Taran Ши We 
merchandise new. Wa accept 
d Check, P 


.'s Кот 


IULY 1986 » BYTE 431 


NEW LOW PRICES! NEW LOW PRICES! 


CRYSTALS 
ALL STANDARD VALUES .... 1.00 


= 


6502 жжтаәйтізш L ожа ч ЕН | 
6504 .-.....- 65204 ........ 
6505 . шаннан 

8507 metete? 

5520 


хотеть ҒАРЫ VPM у. орка 


Ed 


ОЈоКау 


PRODUCTS. 
Inc. 


ORDER TOLL FREE 


(800) 
938-8800 
ШТ 0) 
848-8008 


res 


CPTTTITPTTTEI 


8632,,....... 
ж“жәйттезже 


654 
6551 589 G5028....... 


CRYSTAL CLOCK OSC. 
ALL STANDARD VALUES .... 4.89 


DIP Switches ......79€ 


-"uriüikSNSir 
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.... 
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- 


z 
ШЕР 
рк с” 


SS Bases ЫШЫ 


жәнеше 


editi 14.89 
89 69852 ..,..... 14809 


Do т. ш. 


SERRERRRS 


ORBITAL SYSTEMS: 


EXTENDED 80- Col. Card lor Apple ila 
64K to 128K Upgrade; 2-Yr. Warranty $80.05 2-80 


1-80 (CP/M) CARD, for Appia 114, Пе ну. 


Compatible with all Appia CP/M | ZBO-CTC ...... p. 
Lifetime Warranty ............ 280-0МА ...... 389 


IBM ACCESSORIES В 2:2 2 


Wo hk п + пш тот ош 


жә. f 


serpeto SIL AE s рроеюовво 


NEW LOW PRICES! 


чан ая ауте: 


35 
4 


@eesaan 


"точ о шот п тоя M 
е"... 


a an 
нья bk 4 o а в 


[E Y 


ЖДЕТ? Power Supply, 135\/..... 


| Monochrome Graphic Card. 119.00 iB POWER SUPPLY 
MEMORY төрің д erenn (Switching) 


EXPANSION KIT И 4120 0.4 Ар 


AT Crystal: 16, 18,20 МНг.,.. 4.95 —12¥ 0.2 Атр 
Бе. ки 55м 19.95 
в атТыаы MACINTOSH UPGRADE еее 
уу? (PARTS ONLY) 


120K te 512K ...... — 50." | La 


8088 / 8086 41256 150ns Consists of: пи п мы 
UPGRADE $2.89 each! | 117) 18-Pla Sockets 
V-20...5 MHz... 13.95 Resistors and Capacitors ALSO INCLUDEO 
V-20... 8 MHz... 19.95 —— o ee 
= oe =  - sar vue] APPLE ACCESSORIES 1986 


Parallel Printer Card... .... , 
8085&2.... 489 E59... . 
МА ....,... 789 №2595 ........ 80-Cal. card il+... i - = 


saini 5 80-Col. card for ele... 69.95 ‘ 
ПАЙ MR Loos 4 Appl Your ticket to fast and easy 


то Foy 5 y NON Y € р т oM 


нне 58 ames seu. 69. IC selections 


3 — ҮЧ ono nne $ оо 
Male, Ee —— i em Е Modulator .. .......... 119. 
O A OER 1 7 опе Disk Drive Full Height. ... 159.95 Me дит иен sans ur тіне 


UV ERASERS lr SEEN CU EL Disk Опме\ Helght...... 129.95 M тонын: ot arc (ЕРТЕ uc 
с wm M conmoterCam........... | Ep Eum 
QUV-T8A ....... $49.95 "елаз к» HOURS: Mon-Fri. 7:30 to 5:00 
ECONOMY Model Бот... nuu, 99 | VISIT OUR RETAIL STORE 
ОТИП ж БЕЗ... Z2 2100 De La Cruz Blvd. 
= * в СУ, ES * Santa Clara, CA 95050 
(408) 888-0697 
won IM rond ran ALL MERCHANDISE I$ 
24.7 1 AT diska...25/$50.00 1007 GUARANTEED 
ms | 
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NEW LOW PRICES! 
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ч 4а фт ча н 
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JEBIEXENPIME ҚББ 771 NELLE 


] ыла Mo m 39” disks ...25/$50.00 - 
e Em t5 EPROMS In 20 minut poe ALL DISKETTES HAVE A май K 
^ ДЕ E FULL 1-YEAR WARRANTY 9 = 


э Plastic Enciosure 


NEW LOW PRICES! NEW LOW PRICES! 
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ишшшшшшши! AOE 


РС HERDOUG RTE 


DWIL 


6404 installed on motherboard 
1-360k floppy. 5150 keyboard. 
8086-2 microprocessor (4 77MMHz 


LAZER PRINTERS 
Name brand fully iBM and EPSON 

Mrsphics compalibie Врт 16 type 

матты жені serini parallel 


YOU LIKE IT, OR WE 


son, T are not satis: 


10MB 


DRIVE ONLY 


Sant. credit ar 


10MB 


cables & inst aro 


| 5198 5294 | 


arcent yor тер!а 


ТАРЕ ВАСК-ОР5 
40MB GOMB 60MB 


INTERNAI INTERNA EXTFRNAI 


5399 5665 5499 


| энн Hase cort ола меде Wrth aate catt &oftwaee Wilh шым: wt welt yey | 
В contenir 2788 Еске 


‘| | | AT DRIVES —— J 


Prices include cables, rails and inst. proc. 


20MB 40MB 44MB 


SEAGATE SEAGATE MINISCRIBE 
4026 4051 6053 
40 mt accas« 40 ms access 2B ms access 


5479 5669 5898 


20MB 20MB 


DRIVE ONLY 
2 
ESL 


FLOPPY DRIVES 


* PANASONIC 1/2 Ht. PC compatible . 
* SANYO 1/2 Ht. PC compatible... 
* APPLE H — including cable 


ACCESSORIES 


"ZOOM lis 200 o 
WEST. DIG. 10028 WX 2 XT had dies гол £138 “Smar TEAM 103-3124 1200.300 baud 
-F ТҰН leap совы 


d a lower price 
А buy, from апу 50 


dentical product in cables & inst proc 
"ii 


GUARANTEED, 


‚ $99 


C POWER SUPPLIES 


* 350 Wall. Digital Swatenong 


KEYBOARDS (IBM XT Compatible) 


— 1210) 


$94 
$98 


MODEMS 


Baud Apple тзт ла! м 


TITECH coi тартыс com |23 


yh 
BOARD PERMETI 


+ AST бакра + campal mad 


COMPONENTS 


"256K DRAMS 9-150ns. $27 


£49 $ Мутын Hayes aT compatte $168 
СЫЯ compatir mono AME тр А 'ANCHÓR EXPRESS; 1200 0006 wt short 5188 
cards 2208 ЗАВ pas post Ь ign рел "ANKCHOR LIGHTNING 2400 бәз төлер! 
T m" ty MULTITECH $112 Herit Comp atur $348 
ПЕМ mano and CA compatte, 285 
ТАХАМ SS Uta H Mes colos cord $144 MONITORS 
` MULTITECH Е С.А. cea (М mono COA — TATUNG MIA1212A шта: t TL $126 


ры дата checa! eLp ia Не RAMOSIN а 
PAPOL: by MOU Te OS М OR. wr 1 
"MULTITECH STEM vhort card ib met » 


'64K DRAMS 59-150ns . 


73 

-V20 БМН: Г. 22% mor 
"V20 МН: ....... 

'V30 BMHz ...... 


[ORDER LINES OPEN 7 AM to 6 PM P S.T. MON-FRI 
Pa ee - 
сағыла аі. 3 ии rm rs anv eres ЕЛ. 


aiga ("АПК СМ 60 Bey 066-6405 200) $357 
PRIMCETON MX-LZE Е GA RGBIEAD X зин 6510 


ete Some галь mop ceed lve 3 teal ocking charge We accep! Сазтапт and 
Certified checks Money Order. репа and company checks реест hipper 


ete chech clears Wiha and Mastercard with па surcharge All резать 
shipped UPS ground oniess эргекһесі ОТР чье | minemum рер charge 
5500 exact changes «oncilied at time of order) АП norms mamilactur x 
1- 800-358-8881) warrantets antiy Метин р clubs excluded А items priced uma on hti h 
at tame a! od placement and ЗАЛЕ С 10 vendor changes ami prho vale af time 


GF adt publication 


WORLDWIDE ACCESS.. 


EVERYBODY HATES US, BUT OUR CUSTOMERS! 


6311-L DeSoto Avenue * Woodland Hills. California » 91367 «Phone (818) 703-7996 


MON-FRI 
OFFICE HOURS: 9AM to 5PM PST | 


Inquiry 269 


P.C. Computer Brokers Inc. 


The Place To Buy Your 
Epson Printers 


ТЕРОН | EPSON FX-286 
Я =... 529% 


Epson Mimi 


2144144 


| Call Toll FREE 1-800-245-4122 
Colo. WATS—Outside Metro Denver 
1-800-826-8333. After Tone 8111510. 
Epson Printers List SALE 
SpectrunLX-BÜ ...%8 099%. 6 218% 
Н5-80 Ink Jet Printer....6 4405, ,5 238% 
Comrex High Speed 
CR-420 Panter be 195™,... 814497 
..$ 599%. САМ. 


HI-80 Four Pen 
Plotter 

Call P.C. Computer Today For 
Low Prices on Many Other 
Computer Products—Call 
1-800-245-4122 


s499 list “700.00” 
Prices Subject to Change Without Notice 


EER Tarty Rem р Arki 2.9% г 
= 65 ос ee | 
& Choice. 


These Prices Аға Good For Mail Ordar Саре. Only 


P.C. Computer Brokers Inc. 
3879 East 120th Ave. 


Thornton, CO 80233 
(303|450-6727 


“Шы 1-800-245-4122 


434 BYTE “ІШУ 1985 


To find out more about software 
that lets your PC emulate 
TEKTRONIX” 4105/6/7/9 and 
DEC VTIDO* terminals, 

call or write: 


О азАғрОІПТ 


4340 Stevens Crocka Blvd., Suite 280, 
зал oon, CA 93129 (408) 2499951 


Inquiry 155 


EXPANDS РС 
PERFORMANCE АТ А FRACTION 
OF NETWORKING COST 


е Adds four to eight serial communication 


ports to [BM PC, XT, AT or compatibles. 


9 Standard Ң$-232 or optional RS-422 ports 


for increased transmission speed and distance. 


е Supported Бу Хепіл, Multi-Link, ETCS, QNX. 
and other multi-user, multi-tasking operating 


systems. 
STAR GATE Se INC. 


33800 Curtar Meri Ld АЩ OH 44094 
Сай; (216) 95)-$922 


Inquiry 333 


| ATTENTION 
BERNOULLI BOOSTERS 


Go Either Way! 


BOOT 
from the Bernoulll Box! 
from the AT Hard Disk! 


FORMAT WITH DOS 
PARTITION WITH FINSK 
WO SLOWING 


We wm bagi крп ет Bows 
thal werk ler ever à үш — 
МИ) кай? 


Golden Bow Systems 
595-5110 


Basi [B 60 тоттан C РЕ Ge TIN 


Em фура Сл 10-280 
giai (619) 200-0249 


inquiry 154 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for ІВМ PC, XT & AT 
SINGLE PIECE PRICE 
$475 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple | 
and IBM computers. | 

Call for quotes on custom В 
hardware or complete systems. 


LAWSON LABS, INC. 

5700 RAIBE ROAD 

COLUMBIA FALLS, MT 59912 
406-387-5355 


Inquiry 204 


Ramjet 256K 
Print Buffer 


ге FREES YOUR COMPUTER UP FAST 
= FULL 256K BYTES OF BUFFER SPACE 
e FAST DATA RATE - UP TO 7000 CPS 
• WILL PAUSE FOR INDIVIDUAL PAGES 
| * MUCH LESS EXPENSIVE THAN OTHERS 
е ALL FOR ONLY $269.00 
The RAMJET 256K Print Buller rs available in ether 
paraltel or serial versions. Dealer inquiries аге very 
welcome. Custom programming lor special spphca- 
bons is avadabie For more udormabion or lo order 
the RAMJET 2564 Print Buler, 


CALL (206) 236-2983 


Omnitronix, Inc 
P.O. Box 43- Mercer Island МА 98040 | 


Inquiry 264 


DATA ACQUISITION TO GO. 
INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 


| Connects via RS-232. Fully IBM сот- 
| раНЫе. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
| Option. Basic system: 16 ch. 12 bit 
| A/D, 2 ch. ОА, 32 bit Digital 1/0. 
Expansion boards available. Direct 
Bus units for many computers. 
(201) 299-1615 


PO. Вах 246, Morris Plains, NJ 07950 


ELEXOR 


Inquiry 129 


Micka the 
EY giveaway. 


ORGANIZATION INC. 


MSO, the leader in cost effective computer 
systems, is offering the Sanyo MBC 1200 
at a giveaway price! 


The MBC 1200 Accounting Software 


PRX 
-G/L, A/R, A/P, Inventory and Payroll (v GAN YO 


modules retail for $398 per module. Now 


from MSO you pay only $99 per 

module or all five for $299! Second M ВС 1 200 
disk drive with fan-option available. 

COMPAT disk utility avaitable. 


SPECIFICATIONS: 

*Two Z-80A (main and subsidiary) CPUs with no- 
wail mode lor fast executian, substantial 
memory capacity (RAM 64КВ. ROM 4KB). 

eHigh-resolution full graphic function with 640 x 
400 dot matrix display. 

«Choice of 33 or 40 line texi mode. 

*CP/M operaling system complete with 
interpreter, editor and all utilities. 

* Easy-to-use Sanyo graphic BASIC. 

«One (MBC 1200) or two (MBC 1250) internal 
double-sided, double-density, double-track, 514” 
slim-type 640KB formatted mini floppy disk 
drives. 

«Special design featuring detachable ergonomic 
keyboard with соед cable. 

*interfaces for Centronics printer and one AS- 
232C port provided. 


20 meg internal hard drive sub- 
system for Sanyo MBC 1100, 


1160 & 1200 
$599 (with purchase) 


ОСО 17-4...” анаа сз - Б 
= maena а”. Ж, a m m à A E ONIS Fm mom, maant DR T emaa нта m m, 
‹ a tty gar ERR A I Earum emu d E REESE. ee аа Янаи в еа оа LAE rH PRA, 


805/393-2247 


° Wordstar * Spellstar 


• Calcstar е Mailmerge 
e Infostar * Basic 


All syslems carry full 90 day warranty. 


CASH PRICE ONLY 


Check in advance. Add 3% lor VISA/MC Shipping 
8 handling charges will be added 10 each order 
For our catalog with complete details 
and prices, send $2 to: 

Micro Supply Organization, Inc. — 


4909 Stockdale Hwy, #180 тен» £u 
Bakersfield. СА 93308 и ^ie 


15% Rasiocking ап Returned Orders 


inquiry 236 JULY 1986 * BYTE 435 


TIME SAVING — MONEY SAVING 


PRINTER BUFFER 


SPOOLZ-Q PLUS 


РОСТ ALS арм тағат bots her з sare кебі ame (Stand roter 
tri] Poe. up ш vorm ИН prixha ist маз w hide premo Mery hig Lamuacihr 
(та К am) full Erie фын е ad Pall Ан сн Lopes шөл mann Dal 

ужа 1] Pis je ready Ик ak өл thee ПА jit A tpm ce Fase 

Janire mata allons итп serge «іне от ihr bet. Қан) ZU Plus 

alas fas Cog Chee джый "err АА Lance (мый am gel cree with 

«1 ESA loeo sappy аг" noo! 7 4) Fh інуйет erg ua indat жиі мы” 
All тъз ane artt тезаги" ro ЫҚ at any {итак da prd plug = le 

Jk ALt ahim spes Z C Ph is he роты ласо] sq ios Мы ығ malum. 
sid [now 
қауы Cable) 48K-$3279 2508-3909 31434103356 
Unchuding Cable) 320.9309 z2526K.$»229 XHIK-$193 

ОКУМ Z4) ЖАН FLUG ІМ PRINTIR SUFFER ЕСА ГНЕ EM PC and cet pate 
ке ртт 15 А ОРТАЛЫ HARDNVARE PIN FU FR ITE ER ӨЛ A PTR 
Мат ігі only ated с Та ores nasi the Yurin ВЦ 
thers рай име 2” й Phe compiere memory Sek mah БАК Ks KODU um 
тіліне Spool?) Mur найы еч Ihe puse ринчіғе camel ін ib PE Mu һе 
LETI £F ap К Mam тағ жің ғ ағыт» Ñ жі пө e nip tee tel iret, Pres 

uut at 179 Parade ond aea WS Neral = дырт 

ма alir rem geaen ar rnnt hom us Sc Сри АС VISA ANTES or CCHI 

імен "uri Hage ke abwpperg ine СІН) 18 day inal primas opie Pele нотай 

quay: c al pchat CA neuere — 8% tin 


ÜEALER INQUIRIES INVITEES. 
NG ШИШИ puit 1601 Fulton Ave. Saile 10А 
i Sacramento, CA 95825 
(9^8) 453-0709 


inquiry 195 


VT220 $150: 


*plus your 
PC, jr, XT, AT or compatible 


ZSTEMpc-VT220 Smart Terminal Emutator 
132-cot. by windowing - по addit hardware 
Double High Doubts Wide Characters 
Full VT100 line graphics. Smooth scrolling 
Элиу (be iranstera incl XMODEAt and KERMIT 
Full keyboard sofikey MACROS 
Data rales to 38 4KB. High Throughpul 


150 and апта mapped color 
ZSTEMpe-VT220 $150. 4010/4014 Option $89 
ZSTEMQc-VT100 — Choice of ihe U S. Airlorce 

20 day monay back оиағатае MCIVISA 


KEA SYSTEMS LTD. 
#412 - 2150 W. Broadway 
‚ C. CANADA ЧЕК 419 
Support (604) 732-7411 
TELEX 04-352848 УСА 


Order Toll Free (800) 663-8702 


Viealure 


lor В | G files: 


User-Transparenl 
Security Features Included. 


Golden Bow Systems 


inquiry 153 


DISKETTES 


Why PAY тоге?? 


5 14 „0800 


Ф ea = 


Екі DisheSe 107% сосні &1 Manalscturer 


LifeTime Warranty 


ACT NOW! These are not seconds. 
MONEY BACK GUARANTEE! 
No questions asked. 


MEI ORDER LINES 
USA ORDER LINE 800-634-3478 
OHIO ORDER LINE 614-481-4417 


MEI'" 
1555 West Lane Ave. 
Columbus, Ohlo, 43221 


ә 8052АН BASIC V1.1 CPU 

= jSBX* expansion connectors 
e D area 

a 8 bit input/output ports 

= PROM programmer 

= Expansion connectors 


CALL TODAY 603/469-3232 
$295 


$ ` Віпогу Technology. In 


rg Ce MN HH ог) 


“ах la а (лады of Cha мегі Corporation 


Inquiry 38 


KEYBOARD PROTECTOR 
Remains In place during keyboard use, Prevents 
damage from liquid spills, dust, ashes, etc. Fits | 
like а second skin, excellent feel. Available for: | 
IBM-PC, AT, Apple (all), Compaq, Model 100, 
NEC 8201. C64, Zenith 150, DEC, Kaypro. 
KB5151, АТ&Т 6300, WYSE 50 and many 
others, Send $29.95, check, М.О., Visa & MC 
include exp. date. Specify computer type. Dealer 
inquiries invited. Free brochure avail. 

Merritt Computer Products, Inc. 
2925 LBJ Fwy. *180 / Dallas, Texas 75234 
(214) 339-0753 


Inquiry 229 


ЦІтғәя оган 


9-TRACK MAG. ТАРЕ SUBSYSTEM 
FOR THE IBM PC/XT/AT 


Inquiry 172 


IC PHOMPT DELIVERY!!! 
6 SAME DAY SHIPPING (USUALLY) 
OUTSIDE OKLAHOMA: NO SALES TAX 
we БАМ 
150 п ч. 37 


tn ё 
~J 


$ 17.50 


6087-3 $125.00 80287-8 ВМ: $38509 


64Kx8 

32Кхв 

З2Кхв 

1БКхВ 

grab 

BKXxB 
STATIC RAM 
432561-12 32Кх8 120 ns 
62641Р.15 акхв 150 ns 


640 кізуге MOTHERBOARD KITS: Zenith 150: $7810 
ІВМ PC/XT, Compaq Portable & Plus; hp Vectra 
ооо Виа 

V2OV30 В Mhz 


8087.2 $175.00 


E 
ESOS 


OPEN BY DAYS WE CANSHIPVIAFED-EX ON SAT 
MasterCard VISA ex UPS CASH COD 
Factory New, Prime Parts Pao 
MICROPROCESSOR UNLIMITED, INC 

.... rm Е On Mam" (918) 267-4961 

Prices ghown = Гог May 25. 1096 


Mar certs Pu Agi 
Pues ds Mon Балау Or tie 


Convert What You Have 
To What You Want! 


, 93232 Seria 
"а Baud Antes , Handshake Элай 
(Ға Detpuls Hem mewn 114 


Но bonged wilt 
9! port jou have өтке 


en Ew 
latest ін С Iechnology. These м isaha їшї aut 
aie adio iilan to 10.2, wit ese лін (вд to mimis 
ranite magne ancy. Озінін documaniation mon 
simplified in the Model 770 (Баран ox 
|? А Pancen Foday? 


CALL (805) 656-7466 or 658-7467 
$8 — ForFAST Delivery ШШ 


Inquiry 360 


IN CALIF: (415) 490-8171 
TLX: 559291 FORTRON 
FAX: (415) 490-9156 


ORDER TOLL FREE: 821-9771 


U.L. Rated * High Reliability * Full Technical Support 


е UL recognized, yellow card available Рие ғ E-ro1T115(5) 
* Meet FCC class В, European safety spec. 
a 115/230V AC convertible 
* Low noise DC fan 
* OVP, OCP, short circuit protection 
* [BM* standard pin out ог Faraday type pin 
out selectable 
• 100% 24 hrs. burn-in 100% pre-shipment test. 
: Опе full year warranty 
140W (Typ.) 150W(Max.) Ga mrt span pen ai ctun ie Fr Ааа I FC 5192 200W (max 
РСТ sano pe niam | — ш 


аым в кирме гасе. Молаға Бойы медная, РСЈАТ $189.00 


ЕС 550 (CT-B040 FC 730 (CT-6050C) 
— 8 le! 384K Muttifunctions 


Hard Disk 
Controller ! 


FQ vàd (4 Tf MHZ) 6146.00 
* Crivet uf ю inet 5" Roney timeri BC тар ге бо MHZ} 5182.00 
арт * атына 10 бын on зып 
FPES | титу 
= Opes ВОЙ" co-crocaas-7 
$59.00 а Opina ИМ" remp 105 


Enhanced d Graphic Adaptor FORTRON 200 FC 447 FC 427 (5150 Type) $79.00 
ІБМ? Compatib 


le U.P.S. for PC PC/AT Keyboard 


Bis етеу rm EE 


"n ss mothe bes = fie 183* н 14€" i 
Era age ree oi yor eut DIETE үер 
и e EL eom 
Ey Та” калы, Cel 
poe куле, ВО 3 


_ Tape Back-Up — | Prini ; 
„таре Back-Up ы RAM CHIPS 


a боду 
Tam БУ 9119.08 
12 ма 500v 2140.08 
ume à m" 
на ЕЛГЕ. 
0 ма ЖТ , aep on 
аҥы 
ard c) 
12 


Ей 


е Мм stepping à патот 56 90 

* CA тез add 6 5*9 laa 

• Retioclng charge 1368 

a Na rt^ goods w/o а АМА no 

= Propp subgeci fo change wld обра 


» 20 МЕ 21-4520 (4D ME dream Му 
^ 3D MI тты (Ар UO шын nets 
« Yi MB СМ (бе іу аба өшү. 


s 
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Inquiry 115 


Lowest Price Ever! 
on 1M Data Products 
ШЕЕ [ПИШЕ WARREANT! 


$5-DD  (Oty-5 Bx (lesser aty add 3%) 05-00 
"FREE HC KIT 


While supplies last 51 07 


5.25 96 ТР! "T 
3.50 "r135TPU* у= 
DS-HD 96 TPI (For he "AT 20. ,W" 
*Pre-packaged in 3M's Flip'n'File for и. ‘box 
di m 8.00" 5S-SD Wp 
Жы 8.00" WWP i эщ 
ЗМ Head Cleaning КЦ а... ^2 
ЗМ Data Cartridges - Qty 10-case lesser qty 200 
OC- 100A E 
DC-1000 
DC-300XLP 
DC-500A 
An Apple А Day 


Win FREE Apple lic Compute: 


d САУН! 
усе WARRANTY 
68.00 0558, lester qy add 3] 08-00 


19° 5 25° у 50 (10'Вх) 89; 


3.90" Qty 50 (5 plastic case) 

OS-HD tor "AT" Oty 50 {10/Bx) $ - 
ВАЗЕ diskelles are faclory packed in boxes ol 10 wih 
Tyveh Sleeves, user ID labels and wrile-protezt tabs. 


Best Deal Ever Lerma Warranty 


Nashua 8 


38.00. esser (ty add 10; 05.00 


By (volume aw 9 , 
5915 


3.50” 135 TPI | 
$1 99 
ме „= um: by the leads USA 
Fo magnet: media manufacture 
БІЛ, LK Same name brand quality ic Бот 
finkat PACK DISKETTES LIFETIME WARRANTY 


ема Rings m Ene Opes m Wie E-Preder] Tats 
a ite Labels m in Factory Sealed Pacis [5-25* 


59-00 05-00 
100 500 1000 100 500 1000 
53 9 P 529 .... 9 М 5 
150 1.45 140 3.87135 TH. 175 170 165 
5.25" DS-HD forthe "AT ,,..... 172 165 1.55 
вм COLOR DISKETTES "mnes 


Pork 
s With Hub Pings а Tyvek Envelopes а Wr Protect Tabs 
Labais m Warranted Foteve 
m оон Tiad D Cerueo a РСН 
ш Ёлсем) А 5! specs 


( Pre-packed in plastic library case 9 9 d 


Private labelling avadable сай lor more into 


RIGBONS STORAGE 
Epson MX 70/80 t2" Amaray Media Маг 8% 


Epson MX 100  . "З" Disk Minder 11-75 $^ 
Okidata 80/82/83-92/03°1™ Micro Disk. Minders-36 "6" 


Apple Image Writer . "3" Plashr Library Cage 1 
TERMS: VISA. MasterCard. Amencan щитах COD огон add $4 00 Pre- 
ні нит deduci 2% ом. РО; сора Irom corporatons sated 242 
Of bate: government and schools ой Nel 30 bees FPO, APD, Ақ Hi and 
РА orders 106 5^. Ho sales Шз ізі ihah! Митту order $30 00 
SHIPPING: Minim $3 00 for 100 or fewer diskettes or bast 5 pounds 

MEME OR EAT AT PRICE M TH SAME PRODI и 


mie 1:800:523:9681 


INFORMATION AND INOLTRIES 


1-801-942-2273 
iic erg 


Ті Елі Sout Бай Lar Cory Шан ЫП 
d pem ЗАВ РЫ [Miri Taraj 


І.С.5 and Peripherals 


я GAK / 128K / 256K D-RAM: 


. mt tha LOW PRICES 

H-P Vectra 128K qme - 838,23 
as .. 694.00 / 020-5. . 816.00 
. 696.00 / 8087 8113.00 

80872 .. 8195.00 / 80267-3 5160.00 


ж TEAC FD55-BV 05/00 Disk Dres 


ж 155W Power Supply for ВМС & XT8125.00 
ж 2732, 2784, 27408, 27266, 4404, 8115, 
EZRA, mr mu f 


| WARRANT- 4! м Tall ru for CD ra iu 


dake ап пігігсігее ima, We wii replace therm tree of carga 


ll Advanced рст Products, Corp. 


РО. Box 2205 / 11141 Georgia Аме, Saver Spring, MD 20902 
301-933-3523 


aair = г А у. — аан 
Call us Ке tho шені prices. 


Ё eves OEMS AND DEALERS ARE INVITED vere 


Inquiry 7 


NO SHIPPING CHARGES 
ORDER TOLL-FREE 800-824-3432 


SYSTEMS 
PC/XT Compatible 499.99 


NICORN ELECTRONICS 


JOdiDCancga Avs Und 


edd br ео v uet rem COD e 
Ba as" SERRE ud Qe giu buen бып Perera 


Inquiry 371 


HSC-9128 Video Terminal Card 
BO by 24 Alpha-numeric video display 
ANS! X3.84 command set 
TTL/CMOS serial port {50 to 38.4K baud) 
Off card lina drivera (RS-232, Fiber optic) 
IBM РС compatable keyboard 
Ол Screen configuration ulility 
100 by 10mm, 5V ony, 200mA 


H8-0128 video terminal card 

H8C-9128 with 95-232 cables 

H8C-9129 keyboard 

Amdak ЭПОС Video monilor (Green) 

Amdak 300A Video monitor (Ambar $140 


PO Box 10588, 
Greensboro, NC 27404-0588 
QR (919) 2744818. Ж 


Inquiry 164 


$1295 


NEW System 570 
PC Data Acquisition 
Workstation 


* 7 ПО FUNCTIONS 
е EXPANSION SLOT 
е SOFTWARE INCLUDED 


| CALL FOR FREE BROCHURE 


KEITHLEY 
1-800-552-1115 


Inquiry 197 


TERMINAL 
EMULATION 


Softerm PC emulates over 3D 
poputar terminals including the: 

e DEC УТ102, VT220 

e Data General D200, 0410 

«ІВМ 3101-20 [block mode) 

е Hewlett-Packard 2622A 

e Honeywell VIP7801, VIP7803 
Guaranteed Compatibility 

Call far free product brief 

$195 MC-VISA-COD 

For the IBM PC/XT/AT, ОСТ, МЕС. 

Wang PC, TI Pro, Gridcase. Tandy 


7899 Lexington Ог., Ste 210 


Colorado Springs, CO 80918 
(303) 593-9540 


Inquiry 318 


DYNAMIC RAMS 


15358 2р7 жеді 1. Cily ой Industry. СА 91746 
Вун "o AEE Бие 45) 


(800) 8€ 892-8889 « s (800) 882-8181 


САЦ Е FORG V CURRENT PRIGES & VOLUME DISCOUNTS | 
е Азы 


? i 
ALL MERCHANDISE IS 100": GUARANTEED 


inquiry 176 


AREA CODE (818) 


275-1882 


Dealer Inquiries Invited 


"EXPENSIVE COMPUTER Without 
THE EXPENSIVE PRICE! 


IBM PC/AT 
COMPATIBLE 


* Complete System With: 
* INTEL 80286 Processor 
* 6Mhz/8Mhz Switchable 
* 1 MGB Loaded With 512K On Motherboard 
* Dual Floppy and Hard Disk Controller 
' * 1.2 MGB High Density Floppy Disk Driver 
ONAL ADD ONS: 

А тт i Toe Hard Disk Add 5530 * Clock/Calendar With Battery Back-Up 

4 е mmm “а -— * 80287 Co-Processor Socket Ready 

D. Monochrom Graphic Card With Printer Port Add 199» * 200 Watt Power Supply 

Е. HI-RES TTL Mono Chrome 12" Monitor Add.*1309 * Real AT Style Keyboard 


FULLY COMPATIBLE AND 
40% FASTER THAN IBM PC/XT 
By Using State Of The Art *NEC V-20 Processor 


* Fully IBM PC/XT Compatible 

* 640k On Board Memories 

* 8 [BM PC/XT 1/0 Slots 

* Standard 4.77 Mhz Clock Speed 
* Slide in FCC Type Case 

* 150 Watt Power Supply 

* AT Style Full Function Keyboard 
* 2 Half Height Disk Drives 

* Floppy Disk Controller 


$ 00 mm ! » OPTIONAL ADD ONS: 
ШШ й A. For 5151 Keyboard Add 40% 
- " B. RGB Cator Monitor + Color Grapluc Card Add 410" 
ur o = Я > n M60" 
- TTL * $ r 


E. 300 1200 Baud Auto Dial Auto Answer Modem Card 
Add *145» 


<d 

Pt Ney mem nd pin to күте анна with 8088, increases speed of PC from 40°. to 805, (rated 1.8 according to Norto — system information while 
[BM PC and PC/XT ar сш үм үйек чы үк. hout changing the clock speed of the system, run all ВМ PC compatible software with no pr 

SHIPPING CHARGES 5% {ог C.O.D., 2% lor prepaid orders inade Continental U.S. No Personal Checks Accepted. Me ы = ии 

y, OTHER SYSTEM CONFIGURATIONS AVAILABLE: PLEASE CALL FOR DETAILS * IBM is registered trade mark of ІВМ Corp. 


PINE COMPUTER INC. * (818) 575-1882 
9690 TELSTAR AVENUE * SUITE 204 • ELMONTE,CA 91731 е STORE HOURS :Mon.-Sat.9AM-6PM 
Inquiry 283 ‘ [ШҮ 1986 + BYTE 439. 


Inquiry 152 


GMX” Micro-20 


68020 


Single-Board Computer 


Mainframe CPU Performance 
on a 5.75" x B.8" Board 


(benchmark results available on requasi) 
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LETTET] 


$2750% ть 


Features 


e 32-Bit М068020 Processor (12.5 or 16.67 Mhz) 
e МС00881 Floating-point coprocessor (oplional) 
• 2 Megabyles of 32-bil wide, high-speed RAM 

* 485-232 Serial 1/0 Ports {expandable № 20) 

е 6-і Parallel 1/0 Port ("Centronics' compatibla) 
“ Time-of-Day Clock w/battery backup 

• 16-bit 170 Expansion Bus 

æ Up lo 256 Khytas of 32-bit wide EPROM 

* Floppy Disk Сопгойег for two 5%, drives 

е SAS! Intelligent Peripheral Interface (SCSt subset) 
е Mounts directly on a 54 Disk Drive 


Software 
included: 


е GMX Vorsion of Motorola's 020800 Debugger 
with up/dewnioad, breakpoint, traca, single- 
step, and assembier/disassembler capabilities 

* Comprehensive Hardware Diagnostics 


Optional: 
UNIX" like Multi-usarMulli- (asking 
Disk Operating Systems 
е Q5-9/68000'* (Real-time and PROMabie) 
» UniFLEX"* 


Programming Languages and Application 
Software 


= BASIC, С. PASCAL, FORTRAN, COBOL, and 
ASSEMBLER 

* Spraadshast, Data Base Management, and 
Word Processing 


GMX- 
1337 West 37th Place 
Chicago, IL 60609 


(312) 827-5510 * TWX 910-221-4055 


State-of-the-Art Computers 
Since 1975 


440 BYTE • ШУ 1986 


Incredible 
SwyftWare!™ 


tt is mot possible in an ad to really explain this 
Apple li (e oc c? product which outperforms 
all other saftware in speed and simplicity. It 
does ть fili word processing, informatkon 
retrieval, Ieecommunications ind many 
other tasks. Reviewers call it "foolpeoof and 
frustration free” and "hlindingh Bet.” 
№ appeals ta beginners and 
experts, Jel Raskin, 
who invented Lhe Масео and who tater 
стен SwyftWare has written up the 
unos and wir of mis produet, Please 
write for a copy. No charge. Or 
order Swyit Ware and see for 
yourself. At $80.95 and 
with a S3u-day refund 


ГЕ су vere mi risk. 


[Us 800/982-5600 CA 800/562-7400 


Information Appliance 
100-4 Hamilton Cr, Menlo Fark. СА 93025 


SOLAH POWEH 
YOUR PC'S 
HEAL 
TIME CLOCK 
NO MOHE 
BATTERIES 
* REPLACES THE EXPENSIVE, HARD TO 


FIND, 3 V LITHIUM BATTERY IN YOUR PC'S 
REAL TIME CLOCK. 


* STATE OF THE ART AMORPHOUS SILI- 
CON SOLAR CELL AND NICAD COMBO. 


* CHARGES EVEN IN ROOMLIGHT OR 
INDIRECT SUNLIGHT. 


* NEVER OPEN YOUR PC UP AGAIN. 
SEND $19.95 PLUS $2.25 SHIPPING TO: 
STAR TECHNOLOGY 
P.O. BOX 606 
RUSHLAND, РА 18956 


Inquiry 335 


DATA SWITCH ........ 539 


Parallel 2 pos(A-B) 


Й Serial 2 pos(A-B) 


araliel 4 pos(A-D). А 
ХТ, AT POWER SUPPLY 
$65 ХТ-135 Watt „т wan $109 


ADD-ON & ACCESSORY 


BUDGET COMPUTERS 
2620 Concord Ave., Suite 108 
Alhambra, CA 91803 


(818) 281-2833 Telex 5106006329 


Inquiry 55 


The EP-1 is a great vafue, hare's wity: 
Du сімен. 


BP Microsystems 
5325 Glenmont, Suite E, Houston, TX 77081 
(713) 887-1536 


AN мейі 
* Uses 80286 Processor 
е installs in Minutes 
+ Fits Shon Slot 
* Optional 80287 Processor 


$399 
Computer-Age, Inc. 
55 Fishfry Street 
Harttord, CT 06120 
203-724-5100 
VISA/MC/AE 


Inquiry 81 


ЗО Mag Hard Disk Kit —5535^ 
Includes Half Height 30MB Hard Disk with 
coniroller and cables, 1 year warranty. 


Turbo Plus Motherboard | 
w/0K-—981985" 

5 or 8 MHz swilchable without powerdown, 

runs 3 limes faster than PC/XT in 8 MHz № 


PC/XT COMPATIBLE PAHTS 
JUMBO-640 (4.77 MHz) 


Motherboard “АЖ $125.00 Bl 


АТА Meg Motherboard wi0k $695.00 
Mono/Graphic Card w/ Printer Port $ 85.00 


М Color Card with Printer Port 


EGA Color Card 
RAMBANK Mamory Expansion 

Card wi8K $215.00 
іпізгпа! Modem (1200 baud) $165.00 
Mitsubishi 360K Floppy Disk Drive $115.00 B 
Irwin Tape Drive (10 Meg) $395.00 | 


LUCKY COMPUTERS 
(214) 680-8110 
1701 Greenville Ave. #602, Richardson, TX 75081 


Inquiry 215 


THE DIVERSIFIED GROUP 


4732 Rosecrans, Hawthorne, California 90250 


FREE SYSTEM PACKAGE WITH ALL nido 


RETAIL VALUE $186 
FREE 


System Package Includes: 
х 6 Ft Parallel Shielded Cable 
x ТІҢ and Swivel Monitor Stand 
x Twenty 534" Diskettes w/Lifetima 


* Flip File Stores Seventy Diskettes 


x Parallel Port 


ж Surge Protector Six Receptacles 


x FREE FREE FREE FREE 


Offer Expires May 15, 1986 


МР B-52 
« Tandes Compatible « 360K 
Dogbía Side/Doubis Density © Ful) Height 


£ lor $137.90 


514" DISK DRIVES 


DISK DRIVE СОМ TROLLERS 
HIM (Original) Controller 
(BM Compatible Centrolet "аз 


BERNOULLI BOX 
$1779.95 


28 Meg 


TAPE BACK-UP BY IRWIN 


10 Mig н егар 
DISK DRIVE CONTROLLERS 
Шаша Digital Hard Disk Ceni $0995 — 


Айше Hard Disk Cost. 134.93 


TERMS: 

PO's tom Government ПЕЙ еб, 
Universities, Fortune 1000 
C.0.0.'s wGuaranlae. 

Visa, MC, MO, Cashiers Check, Gach, 
Please Call for Shipping: Min. 54,50 
We ship Fed. Express, USP. US. Mail 


Inquiry 123 


бушат Unit 
80286 Microprocestor 
512K Memory 
1.2 Meg Floppy 
АТ Туре Kybd, Runs 


Our compalsr offer the maximom alar- 
natives in the PC XT co в markel. 
Alternatives which axcoed currant PC ы 
conllgu S Md -=i en ай DG 
PC Seres — ізсіз 
s Fuil comgstibilite with M PC XT* 

mac 
Шыр г. 
a т watt power кергіу е 


e 1 Full Yeor Warreaty on Pais acd Leber, $11 105% 


“4 Leper Motherboa 


wench | Кол 
* 


Unenhanced 
Enhanced 


LETTER QUALITY — DOT MATRIX 
DKIDATA 


MLTEZP, 120 cpa. Parallel 
ML1SZP, 180 eps, "ПАО 
МЕР, 18% Carriage, 168 cps, w/NLO 


PANASONIC 
ии 
TOSHIBA 


DG GRAPHICS 


кенің hmi casera mi Wat. сна 


А-В SWITCH BOXES 


мәлім 2 рм. $49.95 Зы ум = $5405 


DISKETTES 


KEYTRONICS | KEYBOARDS 


$130 вым yr de 8151 — 


517995 


BELKIN CABLES 
€ кес Shielded 


ЊИРС 0 РЫ. 


HERCULES 
Color Graghics 
Menechrema Graphics 


THE DIVERSIFIED GROUP 


MAIL ORDERS: 8726 S. Sepulveda, Suite A132, Los Angeles, CA 90045 
WAREHOUSE: 4732 Rosecrans, Hawthorne, CA 90250 


$14.55 МРГ ю Modem $16.5 


IB 
One 360K Drive 8 20 Meg Drive 


Оле 350K Drive, 
Monochrome 


M XT 


Monilor 
Monochrome Card 


3242195 


$2237% 
IBM AT 


$339150 
$3995% 


64K SETS 


Ай Upgrades Carry a 2 Year стеу 
Wine 4154, TEES 51095 


128K SETS 256K SETS 
Hine, 4124 8, 41286, 20005. $34.95 
Diu soa nus ва 


МНЕ for АТ & Derkpre 


8087-3 


5159.95 


AST Ри + УГМК 2 Yr Им $281 95 
MT-180 SicPac Cempalibie Mus Gameporl 359.95 


AST Advanlage wHi.5 Magabyin ol Memory 
& Serial Ports 


КЕ абаза 135235 
1208 External — $392.55 2400 External KNS 


DG 
300/1200 inkara! Hayen compatible, 


TOLL FREE ORDER LINE 


(800) 523-1041 


INSIDE CALIFORNIA 


(213) 675-0717 


JULY 1986 * BYTE 44) 


1 


Compatible 


PROVEN 
SUPERIOR 
ТО IBM XT^ 


ЕН, 
| | | БАЕ ER 
EB ——— 
BH 
ПЕ 
-Hf ast 
[11 Sixpak Plus wi. . $175.00 
ЕРІ 120K, АТ. m 
иш AST s251, 575.00 
[| |] AST 3780. . 575.00 
EB a up lo 2 Mb . “са 
ЖЕ ie. "ER 
BH DIABLO/XEROX 
| | | || 620 Serial ОР... мак 1495 now 8349.00 
СІРІ 820 АР LOP.. . 4» ‚ 999.00 
mun TTC 
Tractor . wes 395 now $99.00 
| | | i| Рат Sheet Feeder... was 896 now 249.00 
| | | || Cable lor 620 (to М). .. . .29.00 
[| | || Dabio Ри 100cps. ..... 123.95 
БЕЙ Diablo 5-11 100605 Запа . 139.85 
Diablo P-31 Wide........ 2... 205.85 
| | | || Dabo 531 Wde....... .-. .. 26955 
вав. DA Dot Matrx's avaiable, Сай 
ІҢ erem 
mE | 
Graphics Edge or Edge $259.00 
| | | || HAYES 
da MEE 
am 
PITT Smartmodem 2400 (int). . 575.00 
ШЕШІ Smartcom В 2.1 Software н. 
Hayes Comp. 1200 (іп) w/SW 155.55 
| | 1 || Hayes Comp. 1200 (Ext)........... 199.95 
| | | 1] HERCULES 
LT 1j ЙА жене $168.08 
| | | || Gaphecs Card wiSoltware.,..... 295.00 
пи ion Board PC or AT Lowest Prka 
НЕЕ ы 
[| | j| RWIN 
Ben 310A 10 Mb Tape (Ёш)... .$849.00 
—HH 1100 10 Mb (inf) 495.00 
| KEYTRONICS 
| | || 5151 Deluxe Keyboar $160.95 
| | 5153 wiTouchpad. 285.00 
| | | || PG Jc Numeric Keypad. ..... ....39.95 
MICROSOFT 
bo Mousa пи 
phi Mouse (Serial) - 155.00 
кн. а Шы COMPUTER 
шикі MOUSE SYSTEMS 
PC Mouse w/Paintbrush. $138.00 
H АСР Mouse wiKeyboard 140.00 
asm 
EEWN 
Ste 
хан 
TE 
"нит 
--- 
йй 


-Hg TOLL FREE 

HE 800-854-8230 
H CA Residents 714-558-8813 
Hr 

СІ IBM 


X NEW x Advanced AT! | 22 


5 
e Volume 
«Orders subject to availablity. «Supply limited on certain items. 
*Pricing subject to change without notice. 
АСР Аша! Store pricing may vary. Not responsi 


Don't miss out on this unbeatable 
system manufactured by Toshiba for 
ACP. ACP has sold over 3,000 
ADVANCED XT's to satisfied 
customers including "true blue” users 
like Rockwell, Hughes, and Kodak. 
Not only is the price affordable but the 
features and compatibility are 
unbeatable. For more details са! one 
of our expert consultants. Don't 
hesitate this will be a sellout! 


COMPLETE 895“ 


SYSTEMS 
Бы 


> ! Call for complete Monochrome or Color 
RGB system prices with 10 or 20 Mb hard 


disk drives or the NEW 20Mb Drivecard. 


REHID 
PC Turbo 196 w/256K. = 


$585.00 
INTRODUCTORY PRICE PARADISE 
Colorflonocard ....... $185.00 
Modular Graphecs Card 274.00 
PERSYST 
Mono Board w/Paraiel $199.00 
Color Board. ... 139.00 
Time Spectum. Sale Call 


„ 80286 CPU-BMHZ PRINCETON GRAPHICS 

• 1.2 Mb Floppy Disk Drive ыты” 175.00 
е Hard Disk Controller w/Floppy Ке еринен 575.00 
е AT Style Keyboard n а HX-T2E (590x350). 545.00 
е 192W Pwr Sup. = В Expan. Slots | PROMETHEUS 

« М5-005 3.1, 80$ ProModam 1200 w/Mile (Inf). .... $339.00 


PraModam 12008 (Hayes Comp.) ... 
Alpha/Num or Options Proc.. 


роз nore 


ххх 


Mod. 640 (Uhra Hi-res). 


ZVM-1220/30 12" Gr/Amb TTL.. 
ZVM-1240 & 2VM-135 RGB... . 


іре lor typos. EE 
att 


ADVANCED PCIXT 


QUADRAM 
Expanded ( $115.00 
Quadooard (0K) . 385. 
ADVANCED AT CARDS | Шш 09. ee 
Hard Disk Controlter with rani. ia 
SIGMA 
Color . $485.00 


TAXAM 
415 (640x260) ВЫЙ. маз 899 now oor 
а 535. 


1.1100 MS-DOS Lap Тор mur 
WESTERN DIGITAL 

Cobra Hard Disk Controler. 2... $179.85 
ZENITH 


ira $449 omes 9099 


Package (1 Yr War) Plug-In 1 Yr War) 


SEAGATE FOR AT 
(Linear Voice Coil Activator) 
20 Mb lor АТ....... T 4 $576. 


Г 


| PC UPGRADE РЕСІ | 
95 
544 SET OF (B) 84K RAMS 


5 Q scr or о) 259 RAMS 
$7.95 4128 РІССҮВАСК RAM 

$139.00 5087 coprocessor 

$169.00 5087-2 Coprocessor 


1200 Baud Hayes" Comp. Modem 
Short Card by U.S. Robotics with 


Telpac | Software. $149.95 


List $499 ACP, 
Buy (6)......... $139.95 


If 
> 
© 
E 


eExternal Complete T 
Reg. Retail $3300 PEBH 


АСР ony $999 


Grid Compass MS-DOS Lap 
Computer Demo Sale Cail for 


Details. 100's in ! 
849. 
-B 


Stock as Low as 


New Advanced EGA Card for 
High-res IBM Graphics. 


PRICE! Only 3288 
UNBELIEVABLE! IEEE 


Micrapro INFOSTAR SYSTEMI includes [| | | | | 


Datastar, Reporistar (PC DOS) ..... $99.95 | | | | | 
(BM brand Pascal Compiler.. ... . 99.95 | | 
(BM Pascal Reference. ......... .. 49.98 | | | 


ІВМ DOS o E әзтегісзеіге% 


SEPP Pe RETR ен ањ 


~~ JULY SPECIALS - 
(SUPPLY LIMITEO) 
Wi20Mb Backup $999.00 


ЕЁ WE WILL MEET ANY PRICE FOR CURRENT PRODUCT рази [Г 
7710 ADVERTISED IN POPULAR MAGAZINES. POLICY ое сна 
APPLIES FOR BOTH SOFTWARE AND HARDWARE! GET ON OUR MAIL LIST. 
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Аһ ТАР 19 539 Маза 438 ына т ich | ақау | i a Tt) | TRAC m |імхек ақ | T4899 За | omar M | 43279 ж 
ШЕШ ы. LEN CHE rq 5 AULAM (UN ныша р; PAD | Рыса ін | unawa «ag | 1459 Ue he ш 
ohne 3.8 344 | pum із аю | «200 Le) mera sr) | som &?3 | LEER D 0 Ue m 
anii wP an | = a МЕР — ЭР eet ЛАТТЛЛЕГ te 2n dos | Т ттт мае МАКЫ |та ж 
10 Р ae № | DON otia] M Ju! лз? ею шим 1.29 | шик an | ih тты № птаха м 
ЕГЕ! Ны М — Tr | DOIS ate «x | мы 3 | MAMA oum 22% | MOET дню т=н aif ti Fi Е 
қық M мни 33198 мання w 454-3 эр 3%| ныемарниый мы | а ix му .79 | шам AX AM н|мға жұмы з 
тишү о m ud (OTHER STTLEB ш CATALOG) нк ы x щы 5) мәй м | мые аш 
MPewwa (d 117 ттан — 33 | noción — iw|  &PECIAL PURPOSE CHIPS иа ээ ЕЕЕ A 
KR I тибе и. э Um симтисанс ўқ» Смс 340 | ets ік 
тоға ны ім (x | КЕ Ра шш көз Ц асқын ла оға itas рыно 4зм | MUR з | ал m | чир i 
инш 0С 36 Pin Fanaa аз DYNAMIC RAMS pop ню? 37 { nat an | “ee жыны әман» UM 
тора TENG REITER Бейне 28 Р\ tiaia 7a зар 7240 | дуетом мо | mem &m | намыз | мам a 
LT I ным Pets MfebbN | fade M Po fenan іш и с н AM МЕМ ым хамо ню | oum эл | 599 а м ман м 
AD wee Кац то имя mco | Seon o n[eneseres in| ere 1040 Rica nean m ам м мне arem 2 
етігі ұйдың тїр) ёт? Ме ж! ee | лон гв мы | М мыл а | MUS) 1 
ШЕШІ гере = зт = 4m | Veo жы Lernen 4 м 4 mee 8 
1 TAA LR S 
рим! wer ақ иск ітілмжін Іш | ТАЛП: > мыт | ти 177 ta 
иши CET NN NN EE EI [ove] СЕРЕС 7 посока aam | ame an ma na | 7 mme Mra 1% 
3 
ГІ ШЕ AME Tad [Мт PISK SPECIAL SET Acc аы | acres ras | pacea pas | sees — ike № | жи п 
- 2550 „Акт: ысеп HA | Ол 884 | ПАС талы ы [минт пыз ін 
ШЕН! 29: =. козум 300 | xe тер 1 Uncen vee | ramo | un юш 94 
TAF A ELE 400 мн аша иран 14 
ШЕШІ AST SIXPAK завие шушы s35 | менн 1ш 
“ГІТ! ке |] While Supply Lass $175 / OK "=ч a oM - 
TERGO PP) FaS74 р 58 „739150 Вр ТЕЗУ Ex ol 
wee CABLES/ACCESSORIES Эми мне pap | EMO тм 
29) тара 5 | 249191 100 | eR 104 
йш E ee құты anna sal rediva vum. :m 
TIIT OROER QUAMTITY OF 309c9 (mixed) AMD TAXE AH ADOCTTIDOHAL 10% OFF. 30 |Таң1+ 54 | лапы чаа eee 1% 
3 | 745171206 | ТТН 148 | PASST" + 
miram) | уай 1 а 0 umi $9 
(||! APPLE || SOFTWARE МЕНЕЕ 
ШЕШІ THERMAL PAPER 3% | Таба 50] ғаыб чорро), ақ 
АТЫ 6- ОСО 38 |тоо де |м 19 Maza" am 
As SPECIAL Bs x 11 - 500 SHEETS or || жылу saoe DISK DRIVE SPECIALS БА мб: v6 usan аб 
ШИШ! $59. 95 | A е: DYSAN I Toshiba HOO4D OEDD (BM. $109.50 ainne ва | таи ıp [russi а 
1 Г a 
vice Ld СКЕ ЗИС on 4. 
E ы 
ӛз 
E" 


m E Тони NOMEG № САТ" 119.50 
ғ. 99/ РАБ. Fale Toshiba HDOCNED 1.145 ке "АТ"148,50 
$8. ав 
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Mail-Order Electronics 


415-592-8097 


„АЎ кк наннан ee 
CUSTOM COMMODORE CHIPS TELLITE TV 
For VIC-20, C-64 and C-128 Personal Computers. а 


Puri Ма. Price 


SN7400N. . л... 19 | SN748SN........... 85 Part Na. The ММ5321 la а TY camera sync generale designed to 
МФО. . Каәйкатғав = SN74BGNL ....... <. 35 з supply the Баве &ync functiona for eather color or mong- 
ЗАЧ... SN?ABGN. serra + -+ 1595 *6510CPU. ...,.. 9.95 "6560ҸС1 .... un BRI С chrome 525 line/GOHz inerfaced and camera video reconder 
SN74O5SN. ак 29 SN7490N.....,+02.. 38 "8525ТРІ........ 9.95 “8701 Clock Chip... 9.85 аррікмісге COLOR BURST GATE £ SYNC 


BSN7T406N. .. Liao 29 
SNTSO7M oe ciao es 28 
омтасаы.,.... һат 

OGN7410N . ТЕСЕ 19 
зогалаы...., .,.. 45 
SN7TA18H. . sus 

5N7417H. . wenn n 
SNT420N........... 19 
о47430М42,.........19 
SNIA32NM ..... .., 29 
BN7439N. .,. этелеп 2° 


'6567 VIC-N. . . . „ 19.95 


ӘМУ4ЯЗЫ.,.....-... 35 ы 
Ei. 28 | “SS26CIA.......14.95 | 0 = 


«8703. .......... 18.95 ALLOW STABLE COLOR OPERATION 
e Ti "Specs. jwadable 0 $1.50 ез. 


NOTE: 823100 = U17 [C-64) ММ5321............... $9.95 


DT1050 — cation: Teaching aids, әррігесен, 
telacommu 


clocks, automotive, nications, language 
flora, ste. The OI TOSO i a sandar ONGITALKER te encoded 
with 137 separate and useful words, 2 lonas, and 5 cerent 
5417417554. .,.. silence durations. The words and tones have been assigned 
SN74176NM een discrete addresses, making й possible to output angle words 


go ne 
The 
SGN б | MICA COMPONENTS | ое сето т 


SNT7AÀ1G3NM. _. 69 8000 SERIES Сет. — Tha 071050 consists of a Speech Processor Chip, MM54 104 
SN74198N ..... .. 135 Pari Но. 


SN7A4BN. .,.......79 
8М744714... ...... 78 


ч Part Мо. 
7473M... sacas e 39 SN74221N... «an E ты ша MM5218458R2 (24-pin) along with a Master Word ksi and a 
араға: 35 5N74273M. . srs., - 195 0765245 .. 8237-6...... 695 recommended schemallc diagram on the application sheet 
SANTA TEAL. зу essa ae ЫМ? 436501. . тари. рыл ш. ‚59 CDP1802CE. ` 8242..,.......»..249 Part Не. Description Price 
SN7478ML .......... 25 | SNT4367N.. ‚ 589 2661-3 . . a 696 82504. . „655 ————— 
180. 280A, Z88B, SERIES | 4 82508 (For IBM)... 725 DT1050 оқы-"......924.95 
74165 ТВД. 175 B - B251A ...... SM 596 
741500 19T 74L5185. .... 7» | ocre 750.0179 | 6956 ЖА. 8250-8............ SES ММ54104 кемш сас... $12.95 
4300. ИКИККТІ 745166. E- ZBO-DART CRT I — ужин es PP 
оа (ll llo BS | AE Md sevens 40 | BORO. ^" — "re НЕН DT1057 =cxpands ine OT1050 vocabulary from 137 
74,БОҺ,........... 25 | 7443124 Loose een 29 ZBOA. vem 0257-& 520 Dri0s7.......-...... $11.09 
744508... sa: 99 | 745175... „... z а 6259-65. te 249 чо чо = » a 
Обе 89 | 49188 511.395 | ZBOADART... D - -— е DT105 2...... $1 


741,508 . ad 19 
744510 ........... 19 
741574. > не ак» Y 39 
TALS27.... Фанет і 25 
74590... .. cans 19 


7415191. Ия ESR 49 ZBOA-PW... шы 
Т9 100 ИИ 

7415221: e o o | 
7415240,,....4.4х-» r 


0279-5. ы MEN 298 
69 295 
59 
63 Е 
715243. . ани ча 69 2808-20. о "ue 
©з 
79 
19 


8741,.......-» 
8748. ,... ,.....745 
A749. ae em ay ж . 235 


| 72207 AEV/KIL... ... BAD 


А. | B781.... v enn "p TRTUPLOTO....,,795 

74532 .... ...... 24 | 74і5244........... | 6500/6800/68000 SER. 8068. _......... 795 8755 ........... 1455 7211MIPL (Micro) ....B.49 

y ui i cod ы а Ф 2 è 1. BeOS ae да E 068-72 рев» баз DATA ACQUISITION T2371 MT TTINETE 10.85 
к ци фену 4 "воет: а 

езі qe es, Sn = 6520... .. 8112 .,.., ADCOBOA. ........ 149 T2VTAIPLLL Lu. ..... 8985 


741574 к. тнл ср 25 74165278. > MT Sa 0522. Seu er BaD . 8155. ADCOBOB ама „895 


6532. * ITE! B155-2. 1 к АПКХИЯОЭ.,.,... » 395 ат: bare 
74-575... E Yre cour - 6551, осле в. В CU Уре» ADCOB1& , .... 1495 
741576...,......... 29 | 7445365. ,..,... . 00 Wen >. т. 584869552406 ADCOS17.,,... |, 895 
74.505 .. 4... 48 | 7465366. „зна JU 


J4LSB&. 1... ..... 25 | 746387 0... Д0 -+ NERIS ША А MERC 


+ ^ar * OAC10O08. sarsar T um a 35 
74.590.,..5..4.». 39 741,5368..., ness 38 сер Ат -3-10150..... 58 ?АНСО2.....-....... 39 | TAHCZ21..... 
741 593... „а.а 39 74LS373. Pr Pee Rete .79 6840 AY -5.1013A. at 395 AHOA.. EZITLITIEI 39 veers Ы 
able a” 4% 74,5374. "ҮҮТ ГЫ : м ÜYNAMIC - za» ъз Ф за - 
7 1 | 4445454254 i8 74,5393. ..... 1--. МИ "-Һл- СЕТЕ сезона ная 709 
74.5158 у... ,... ЛӘ er — m И Part No. Function Price saa sema dr = -...х...... 79 
74.5199 „еек 2 | 74 ВИ | #1184 -15 16.384 x 1 o0. ETE ТҮРТТҮ PTT ия ны жа БҮЙ 
74LS154. - -SOR RH? 1.49 TaLS629. *asuw* . . 249 4128 } 191,072 x 1 (200га) а+яфозфивза- коо ZIZEIIEJ 595 + - в ны жа 48 тенден... 
745157 илтевтфей 35 | 745540 «Әй 29 eu 4164N-1 65.536 x 1 (1005. . m ава Ma. B RN и» ЖИЕ еа енә Т | Е VAS 
7415158 ....... 35 | 7415645 .......... 99 A18A4N-200 65,596 x 1 oco ООН LES --exsesers PB | 7T4HCS74...... .....1.40 
74,,5163.,.......“. 49 7415670 oo? взрет 59 TM4S4416-12 +8 284 x 4 {1 Dons). - <іӛж» bobt хак ене 495 чтит BS "EN SP. тле а 1.18 
745164... "TT E 7?4,5688........... 1.95 MNI5Z,0 4098 x 1 (200ги) 2107 A TL CS EINE Cris ӨЗЕГІ ь 195 pestedqam 119 „+ 19% 
8118 16384 x 1 (120ns] SV Only Required). . 9б ТАНСВб. ^^... 58 | т4нсвав . ....... 198 
745/PHOMS* 41256-18 282 144 x ! en 2 .......... ih ка ж ET : 74HC123.,.......,, 1.19 | 74HC4040. ,....... 1.19 
74500. .,....ы%.--. 29 T4S18H"... 251 ча» VPE 50454-15 65,536 x 4 (15008) (4464) (414584) ,. b „. 649 EE К ВТ) = Lee $ srir? E 
74504. x» 235 | 7461В8., ..,.... „195 -----------------ИАТЮ RAMS “HCI. 3 танаа 9 
74608..,......»... 25|745196..,.... ....148 | ТММ2016-12 2045 х8 Le e erinnern TR 74HC138 .... ... TÀHCAS11... esce 
74510. **R»2609jí 29 74S248Q0. 1...2... 1.48 2102 1024 x 1 (abor) ‘eee Ott he jaso » T4HC 154, 8,4% 195 танС4514. . rev 295 
74532. жиз -w*hüutwtw 35 745244.,,.........» 140 21002-4. 1024 x 1 (250ns) LP (911921 % + 24-224. LAMB 7440163 ....... "кə no ?ансазла A дады 195 
TASTA . ое, 49 | 745253 voy ш, TO | 2114 1924 x 4 О 14MC17a 777" 1777 B LA Ви 
74585. ааа Ұш 1.48 АСТ", 1...2... 24188 2114N-L 1024 x 4 (а50ларі Р... чазаа т. ну, yo» pam». Tu. -— 
TOR LL anra p n As 745708". ВРС e м 1.59 2114N-2 1024 x 4 (200ns. , 3 з snama заав: UD 
748124 .......... 2.75 | 745373....;.. 168 21t4N-2L 1024 x 4 (20008) LP... · ОАЫ 
745174,.,..2...--. c 745374... orien ee, 1,89 21C14 1026 x 4 (20008) (CMOS). ... «зака вле лат»: Ж асос .. ‚= «кь» AU 740174, esreovass Д 
745175 биче Дф Ree dl ee 745472". TIT 2.2349 2149 1026 x 4 (45гв) aA de — 4 Batt ae + een os ФОБ 24С02. "TIITPTITPLT 29 ru cir eee" ва 
8101 255к4 (450ns) CMOS... rea ‚ладен кө өз AES ҘАСОА.,.....22..-.. 25 740221 , bunkan 1.19 
GELS НАБ 1162.3 2048 х H (150ns) CMOS. . тей Ы: ТАСОВ. 74C24 | 
11 2048 x B HEN LP CMOS. 149 <. ы, 25 оц 1.59 
7421500.......... 35 | 74415138.......... 89 | нываварла 8192 x {12078} CMOS. ...-.. nee ene 400 74514. сузу... 49 | 746373... 11111 396 
TAALDBOA. . += фич A5 74ALS174..... B9 H2 64LP-12 192 x B {12078} LP CMOS іа hbàb»* bonu» +. 429 TACEXE 35 | Td 2374 1535 
74AL S04. +: 38 | 74А15175........., B9 HMe264F-15 8192х8 (15006) СМБ... Nut TACTA , cce sss, 48 | 740912............ 7 95 
7441608... AS | 7АЙ15240...... ... 1.79 HhMGZBALP-15 * &192x8 (150ng) LP CMOS. . "ves ЭВФ ?асақ.,. .. us 742915. | 1.19 
7TAALS10. очень, чт», 39 | 74415244,......... 1.70 6414 1024 x 4 (350ns) CMOS (ЦРОЧААС) ....... 440 Tt таба. о... 95 
Алга, 212... . 39 Lo S RENE | Paget cesses BRS 
er dmm 25 ESL - 1702А 75026 Ир». . ......ш» кезе ттте „5965 74080. пареа eS s 74929 "ROP RES 395 
Р... Tue н TMS2518 2048 x B (450n8) 25М...... 0. coe orsa ADS 740154... 4 295 TAREE | .... ‚ 395 
— TMS2532 4086 x 8 (абга 25V. Py “кшш svete Vx ж Б la "ilo ТҮТТҮ. ... 89 асы. aaaasuubas "HET 
TAF ThAS2 S64 ptg x H (аита) 25V. ., ate eon ete 995 
on Qe МЫН кетейк шаянвілавесан черте AU 
74ЁОО............ S8 | ?4F139.. 129 TMS 2048 x {450па) З уой0е ..0--........-% и 
74204 Wa ae ak "RR. o 65 TAF157. ETT 4129 2716 2040 x В a Sna). . PN 3.49 beta 169 зн... TT .. 385 
41 apa c sk: A98 TLOJACN... ..-. 79| TLAG7ACN, ........219 
TAFOD „нь сыны» 74-153, тэт» t - e 1 хе i } gM Be A ORR a RSD BHR TLUSGACN. 1 WESH 
ТАЁО... ..... 59 | 742240. , ....... "248 | 27016 2048 x H "vv dure menu TEE; nidi Tae (Сезон)... 256 
TAF 32. aveeeree BS] 74F244 ,,, "mer 2732 4096 х 6 (450n8). ..... i24daptetenctttzsen: 4,79 LAOS, {ү смене лаката 29 
TAFFA . cass тад ee 742283. ..., á We 179 ZTAZ2A-20 4096 в (200n$) 21V.... ғ... алат - 485 ШҮҮ ICN чы a 45 wt еалган» Ба 
+ = bonia IT. а за» +.: 295 3739 A-85 Ede Ша 1.77171 22 See eats =- LMAITT enys 55 ree” t 
ЕСТІПТІ. idee ees ЖО SOs) 21V... ... bees cma boh rd. coi а ore eee Se 
27032 4096 x 8 CMOS... m -—— €—(&— матасы... 1-19 | ОМБВБМ...,...„.. -99 
QD—CHMOS 2758 1024х8 (ASOns) PME SSS ТМ wees were 1.19 ЕЕ 
- 2764-20 8192 x 8 (20008) 214. sse . .........449 re Ат bpas —' 
О4001..,.....4... .18 | СО4081....... an 25 2764-25 8192 x8 (2509) 21V. . DPPC А УТ. 5 (М4320Т-5.,........ S9 | LMTAITCNL LL... s... 29 
CO4011.... aus 19 | CO4082....... na 25 2764А-25 8192к0 (250г) 125V....... wersavetbertee 449 (маган, ..,...... 449 | (М?47М........ + 59 
CO4013. . ....... 35 | COMO... .. ..... 39 2764-45 8192 x8 (4б0ға) 21V... esee reser nne 385 магам... 39 (М1458СМ4........ -49 
Саба... ттфеттич 29 CD4 094. ..... "T 1-49 27004 Ib ET | CMOS 2 ebdewitantia OS TER uu (МӘЗЕК,..,...-.» 395 LM14BBN .;,,,...». £9 
CD17.. pba ee eee ,49 CD40103. + „295 27128-25 16364 x Ө (25008 ia Асса u ms a — 3.95 LMS3ON. EIITIPETOITI „4б (МАО ВОО .68 
С04016 . ..... . во | Сраѕоз ...... 49 | 3713522, 525418 аным ову" 0.7.1.888 LMOAOK- S... V. 135 | OMIAAN o .... 
COME ee ans eas» 959 | СЯ2А50....,,. ... 69 27256-25 22768 х 8 (250г) 256K (12.5%). 695 LMISA40R-T2 . ._..., 135 | LMIB7IAL......,,.. 195 
Са, ..... 49 | CD4511.... . » G9 27C256-25 4278B х 8 250га} 256K CMOS) (1259. 2%% 1095 (МОМОҚ-25.. . ,..135 | LM1872N ........- 249 
CD4027, теши тиа № 39 CD4515. ент E Gn7 64 5152 ха АИ) 25W. -:.өзеелефевтеете» 1595 LM340T-5. эт pen p LMTBOBN. .,....... 1.89 
COAG... sesece JE | СО451@.....„„..›„ 79 68766 4192 ха 19501) 25V. SE — LMGAOI-Y2......... 48 | ULMZOODSA ........ B9 
Сыбай. wo? wert 85 COA520. 44. му» 79 745307 256x4 PROM ОС = a rae крона а 15 LMO4OT-35 , "xw 48 XR2206 . РГР к т... 
CO4046. . „.--. . 29 | COD4922... . ...,, 79 745471 256 xB PROM TS... кальна сазана 495 LF347N.......... . -DO | ХН2207.---........240 
CDag050.. э кәя whey 29 Р ТРЕТ BD #75123 A228 PROM TS. PT 295 рылам asacnsaan И | ARRIT sae eke 2095 
CDADS1. . Бачаи ч BS | CD4541. .. э rr + ga 625120 258 1 | PROM TS. 295 LF351M ..»-атаз4 49 WIS sra 195 
ОТОТ di-."U s Jue HE -———— Тын... лтан 2 ЛЯ. LF353N. ..........- ЖО] LM2817N (8 pin) 1.55 
204053. ......... 68 | CD4553 .. .. ,... 495 LOW PROFILE к-к - IRE WRAP SOCKETS (GOLD) LEVEL 53 (Ғ3504.,...-.... BO — MP 
CD4058........... 349 | CD4555. ........ . 89 No. 10-39 100-up 0-39 100-up LF3SON. '.......... 88 | UMS9050N "77718 
Со ^" dete ды 2 EOM perc pee A G pn LP. hone — 12 VW T #6 > ‚49 48 LIEDON е ты ры 1 one ad Ba 
CD4068... 2... CO45BA ... Lo MpnLP....... d$ 33 11 MpnWW,.... б 66 59 Мы а. 1 е Д 
m > sos МӘ 4584...,.,.. , oe 16 on LP 17 ЛА 13 16 WAN 75 ба 45 ШМЭӨІМ -eter » 1599 | ЦМӘӘТӨНМ,,,,..... 195 
CD4070 . .... ween 28 | С04585 -—— — pores ike 7797" 4 r LAGBOCN. .....,. 109 | NES532 n on 
1 25 MO14414 295 24 gn LP. *h4or4 al эп ae 24 pin МАЛ SEITE] 1.19 103 39 m. Y, 89 қақф- қам Bo 
Б ение eas 9 28 pin LP зэ 27 35 28 реп Www... 139 129 110 ae нев 
з= M фтч+ = Pare LE * y 40 pin LP. L acsi de ha da 45 ET an aO pen WA. 1608 158 МВ, „олени Je 78477. AA IHE ий 19 
BA ыы. «= SOLDERTAIL STANDARD (GOLD & TIM) AND READER PLUG SOCKETS ALSO AVAILABLE — ani Ni ial cl ды. 


PARTIAL LISTING - OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 
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| 
ameco 


Worldwide * Since 1974 


* QUALITY COMPONENTS • COMPETITIVE PRICING 
* PROMPT DELIVERY 


NEW PRODUCTS! 


ІВМ” COMPATIBLE 
ACCESSORIES 


B3-KEY KEYBOARD 


COMMODORE® COME PATIBLE 
ACCESSORI 


% Мона m 


| \ With C-128! ZUCKI: HE CARD D TEMA 
ЖА RS232 Adapter — © га an 
zN for VIC-20, C-64 Clock/Calendar for 
А? and С-128 the Tandy 1000 
of stanctard serial 8212 The Zuckerboard Board 


Expansion Memory 
allows you lo expand tha memory ol your 
| Tandy 1000 (128К Model) as much as 640K! 
ШІ 256K DRAM chips increase your compuler s 
| ЕЙ! memory by either 256K or 512K, brin n9 
- your total system memory up to either 384K 
or 640K. The memory board aiso includes а OMA controler chip Opbonal 
clock/calendar plugs directly anio (пе memory board Manual included 


TAN-Clock Clock/Celendar Option (only, ........ $ 39.95 


connection of 
printers, modems, eic. lo pour VIC-20, C-64 (excluding the | 
J— ет А &-pale switch atow the m- 
vention of the 4 control lines. Comphete installalion өле 
рага меһ 


+ Ру бю User Port - Provides Sanchar 5230 
ва Transmit, Receive, Citar to Send 


f beds, 
aH 10 


Build an IBM PC/XT" Compatible! 
IBM-64K БАК RAM Chips (tê). .... 5 24.98 


птта Ready Cata Set Явлеу 


Yoice E Lian s via VIC-20 & C-64 


Plug-In — Talking in Minutes! TAN-EM256K includes 256K БАМ,,.............5 99.95 | квз bokata. o 
JEB20CM. ...,............ $99.95 TAN-EM512K ss includes 512К RAM. .............. 2139.95 

IBM-Case ске. eee rr 9 49.95 
mm ІШІ; ша fondu | 1MBYTE RAM CARD ІВМ-МОС — Menochrome Card. ..... 5 89.95 
- BIG BOARD IBM-PS Power бирріу.,....... $ 89.95 
бизи пише interface BIE AnA for Apple 1, 1+ and ije" FD55B Dish Oring. 55505252244 $119.95 
MW350 roviczo.ceracrzn, .... $69.95 ri ++ А-ни $198.95 
ТН8-80% COMPATIBLE Regular List $789.58 
ACCESSORIES IBM™-Special пла. 9 өт њое). . $699.95 

E-%-P-A-N-D TRS-80 MEMORY Additional Add-Ons Available! 
АЙ kils coma complete will: documentation IBM-KB 63-Кеу Keyboard. +. e- $ 79.95 
IBM-ENH Enhanced Kayboard. .... 5 99.95 
IBM-ICB IMagriried Color Hoard... $109.95 


TRS-64K-2PAL. 
Expands Modat 4 kom БАҚ be 128K 
TRS-80 Modal 100 + NEC • OLlivetti 


Introducing a thurd generalon memory card ihat gives you both , great expand. 
ability and great versatility вї an extraordinary price Versatility to users moans 
that BIG BOARD (5 compatible with software written lor the Synelia SSD 
(Flashcard) as well ах lor Jameco's JE868 128K НАМ Саға Big Board makes 
available 426K ol worksheet! space, using the program THE Spreadsheet 
Version 2.0 It ts compatible with PLU S XM for cunning Apoleworks 
on Ihe Apple № Мегза Му also means thal BIG BOARD comes complete wilh 
RAMDISK software for 3 3, ProDOS. Pascal 12, and CP/M for Microsofts 
заНсаг А separale driver із avadable for the AppliGard (SlarCard) 
$224.95 


BIG BOARD-256K 256K RAM. ............ 
BIG BOARD-512K 512K RAM. ............ $269.95 


ІБМ-ЕЗВАК  motihuncion Can. ..... $169.95 
ІНМ-20МЕК 20MB Hard Disk Drive. + a « $499.95 
Шы із а registered rademark of HM Computers 


NEW! Universal NEW: 


64K/256K 


Printer Buffer 
(Lf СОННАН FREEMAN DESIGN? — 


м1008к.......... $2085 өл. 0r 3 0r $7935 | BIG BOARD-1M 1Meg НАМ..... $299.95 
ОО Exper ^ 15975755 | 4 vt Warranty! External Power Supply 
ОМОШ... ....... 820.05 on. or 3 lor $79.05 for the Commodore 64 


‘Input 117VAC g БОН: - Oulput 5vDC Ө 3 Amps, 


TANDY 200 10УАС @ 250mA - Short circuit protected and current | 
M2DOR. ........... $76.95 ea. or 2 tor $129.95 umited * Transient spike suppression on two auxiliary 
Tangy Model 200 Expansion а асин * Switch ин = — -- пона You 
Swilch {Һе computer and other Peripherals • connected 
UV-EPROM ERASER EMI filtered • eed паа oo 2 ams = Ba 
than 5ü0mV ripple rms at fullioad * 5 Amp primary изе 
= CX 2, Two conductor wath ground ing * Color: brown to Sanal Manual included. баға 9- 11571. х ач х tae 


a Size: 7'27D x 5'2 7 x 2*57H * Weight: 5 Iba. 


СР$-10........... $49.95 


UBUFFER-64K ... $199.95 


A < UBUFFER-256K .. $229.95 


Ёгазе ай EPROM, Erssas up іс B chips within 21 minutes 


а bum ге стилше slae bua ua Performance Serial to Parallel/ pms y М 

t3 70 W 12 50 Compiele wih hoidieg vay tor В Chios. interconnect Parallel to Serial енені ' — 

DE е ETOM Ensen... « -$75.99 Interface Converter Р "c 
eoo LEID M The ADAPTA™ Interface Converter performs eilher d 
DATA BOOKS Seta зета о Семготіоз раган реа аара | FDSSB  maesw овом. ...... $119.95 

30003  Nabonal Linear Dats Book (82%. sas s: 514.95 SA 455 Shugert 5&À^ OS '6-Height. .... $199.95 

0009 ют Opts Book |85). .......... a 
30013 Zilog Data Book (85) о ТМ100-2 тьлдол 5%” 05 Futi-Halgh. ... $139.95 


i! unbultered operation тв desired JMR 5\4” DISK DRIVE ENCLOSURES 


1 + Uses OTR and CTS ю control the senal port data ream > Uses Completes with power supph iwich, 
230843 intel Microrysiem Нтк, Set (86)... , $24.95 ACK and BUSY 10 control the parallel pori dala Siroam В sunich 
МШЕРН/ЗРИТЕ-ЗТҮБЕ FANS | selectable baud ras 110 300, 600 1200, 2400. 4800, 9600. | ЦБЕЛЕН..................... 


19200 - Switch. sesecbon allows 7 of B Фата bas. parity (иг on Houses 1 Рие $^a* Plappy Drive 


ООЕ-2НН............. 252a $79.95 
Houses 2 Haii-Halght вч“ Floppy Drives — Vertical 


НООЕЛІРН. in erp ne $199.95 
Houses 1 Hard ihiak Drive 


nany andi a байлар йке ined - D8-25S этиш 
* ang Centromecs parait СООТ " bie comro! panal 
pounty * Sus ааба маен: Wr 2 > Manat inci 


ADAPTA. ......... $74.95 


3 MUPBO rsow3.15.2462) . .. . $9.85 
AE yw Howard Industries 4 647 sq, 80 сіп) 
^ Ld 


4 BURGE. sa cee ‚ $8.95 | 
EGEG Aotron (3 125" square, 26 cim) 


Minimum Order — US, Funds Only California Residents: Add 6% or 6/:% Sales Tax Spec. Sheets — 30€ each 
Shipping: Add 596 plus $1.50 Insurance Prices Subject to Change 
Send stamped | MaxOrdertiectonics-Woddwie ШЫ Send 81.00 Postage for a 
seltaddressed envelope — (MasterCard ameco !986 JAMECO 
Sales Flyer — FREE! | ELECTRONICS | ы, 


1355 SHOREWAY ROAD, BELMONT, CA 94002 + PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 
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& 2 ribbon cartridges 
With F-10 Purchase 


Letter Quality Printer Accessory Pak S ON Y uw Floppy Disk Drive 
Includes 6 Daisy Whaels 3 1/2" New IBM portable compatibie 


F-10 DAISY WHI TEN 


514” DISK DRIVE 


SALE 47 


Quantity Two 
Your Choice 48 or 96 TPI drive. 
QUME MODEL 142 Ө 4B ТР! 
MITSUBISHI 4853 e 96 TPI 


The F-10 Daisy Wheel printer i$ the perfect reasonably 40 character per second 
word processing printer. This printer is "extremely" similar to C. tols F-10-40 Starwriter prin- 
(ег, however we have been advised by T counsel tor the C. Вон Company that we shouid 
refrain Irom referring to the F-10 panier as а 

This printer auto installs with Wordsiar and Períect Writer, features extensive built-in word 
processing functions ihai alow «asy acaplatiity and reduced software complexity, Industry 
standard Centronics interlace prowdes іпзінгі compatibility with ай computers equipped with а parallel punter роп The F-10 ас. 
cepts paper up їо 15 inches in width са dh 

These printers ware onginally расед to seti at over $1400. Through a special arrangement lomia Digital 
fhese unis from a major computer manu-Taciurer. We have а kimited number of these pogular pnniers left... while they last we're 
offenng a special Accessory Pak, including six Diablo daisy wheels and two dbbon cariidges, with every F-10 printer already 
pnced at а гасьоп of their anginal cos! 

Options available sheetteeder, tractor feed, bultered memory and an assonment о! panier cables for a vanety of computers 


XE Ig O TEKTRONIX MOUSE 


$ - / #79 SHUGART SA455 Half Height 119 109 105 
SUNRISE #299] пир [m | рш НЕ 


‚ Programmable baud rate TANDON 100-2 full height 129 125 119 
COMPUTER 


TEACFDSSBVhalfheight 119 109 99 
TEAC ҒО55ҒУ 96 TPI, half ht. 119 109 105 


» Multiple prolocols MITSUBISHI 4851 На! Неве 119 109 105 
» Programmable butions MITSUBISHI 4853 96/TPF2 Ht. 99 89 09 
» Serial Interfaces MITSUBISHI 4854 B" elec. 295 285 275 
“ Auns on any зиПасе QUME 142 half height 99 89 89 
“Ғгов of pads or grids Switching power supply 

* Мсгозой TM compalible driver Installation Kit with manual 


Moving your cursor has never been so easy! This mouse| Dual enclosure for 54” drives 


oer о" X E 
“ : “ “ “ “ ` d хау AN combines the best features of oplical and mechanical tech-] 34 pin edge connectors 
\ ID nology Into one high performance mouse.The Tekroux | Scotch head cleaning kit 
 -———— HEB mouse was ргіуаію labeled by LogiTech Юг Tektronix Flip & Jw Storage tubs 


The 200 dots-per-inch resolution requires less desk space 


vum and gives you precision control. This mouse is fast and pre- 

cise in the most demanding environments. And it has a pro- 

nu —.— A natn ate grammable baud rate so you can use Ii with almost any of 
duct lisi, Cahfornia Digital hes purchsed ай romaning your favorite software. 


This sell contamed bailery and AC operated роп. 
able foatures a built-in 80 coiumn liquid crystal display, 


PLOTTER 


=. ғ aid Dus tail ancien EUER А-а 4 = i 

ong а Bu nmt 
pata ard cols Коп р. bein Conironics $ Eight Inch Single: Sided Drives 

ud. Tho seil contained mocro cassotie is capable of QUME 841 single side 159 149 call 
—— data from the koyboard as well as doubling SHUGART 801 359 359 354 
NI dua зр ер - module в ата. ық” еі —— SIEMENS FDD 100-8 119 115 109 
ш б $2 4-7 pem ге д r мча: AI тен 4 gear Рыта ма Ж т benda M Eight Inch Double Sided Drives 
M nu in the drive — > bep omm n = у bct " — i" nm => amou А ey 1 te че ^ = QUME 842 “QOUME TRACK B" 185 179 call 
a program in Xerox 5 1/4” desk (оста TT inno i: | SHUGANTEABSIR 495 485 475 
and over СЫМ programs mo availabig in Public Tta: іші А. - ы ы "жаў t an E ty із etn Б DA! T The | OLIVETTI double sided 189 179 1 59 

-- aM m ER ARR veal ame E 0-7 Бает" " REMEX RFD-4000 179 168 155 


St ABET peac ie ii n {ы ea hen ae bation йаша гін с cable MITSUBISHI М2896.63 % Ht. 459 449 409 
reamer BI аи рел gomme Sh o var y haue! m EUM раче c Ioni Dual 8" enclosure with power and fan 259 
Tape Back Up Switching power supply B9 


Installation kit with manual 


ME 1 50пз|| 


- The Омск Я TOU n m ау DNE cuin Ct. Бил 
Сочи Jones estem Unon o ihe Sou Силк has lour 
The inmin Seamer Тәре Drive 18 6 low COM answer 10 eX armemable iog-0 kerys alioweng the operator with only one koy ОКВ 10 


put] e 


рео! А 
up your hard disk drive. сел backup 1 chai the data base. logan and дме the password AN tis indormabon +; parma 
of data in lesa than eight minutes. nenily stored in полоний И DYNAMIC MEMORY — 1-100 00+ 1000» 
The Irwin RE includes software var ы by Ме or total disk rad Mte m 19 _-— —- momor Gute dal. ашо 9% е | айы 128 4164150 139 119 00 
backup. All programs are menu drven ог easy use. sized keyboard, 300 modem 1 UO ауа Cary poner pont ва 50га. без ICM- 
Ф armadio for ony $59 41256 150ne. 256K iICM-41256150 439 395 329 


Shipping: First five pounds $3.00, each additional pound $.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 612% sales tax. & COD's discouraged. 
Open accounts extended to state supported educational institu- 


tions and companies with a strong "Dun & Bradstreet" rating. 
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California Digital 


IBM Compatible Compute 


17700 Figueroa Street e — California 90248 


Ши — 
we 


i 


€ 256K Expandable to 640K on Motherboard py Controller Card 
@ Double Sided Double Density Disk Drive e E pansion Slots 

@ IBM Type Keyboard (with LED indicators) Ф — Watt Power Supply 
The Eclipse 16 is an outstanding value in ЗМ Compatible Computers. After care- 


М research and evaluation we lound it to be the most reliable unit. 
Our computer includes some of the newest features available, such as the 
4.7MHz, multi-layer motherboard with 256K of RAM upgradable on board to 640K. 
A generous eight expansion slots and 135 Walt power supply give you ample 
room and power for add-on boards. The enclosure has an aasy-access Ир top tid 
making upgrades a breeze. And our floppy controller supports up to four drives, so 
as many as three additional drives can be used. Finally, each computer is 
configured and fully tested before sending it to you. 
Satisfaction Guaranteed! We're really exciled about this new unit, and so sure 
p will be too... thal you may retum the Eclipse 16 for a full credit towards an IBM 
Cif you are nol completely satisfied. 


OPTIONS 

20MB Hard Orive w/Controller ............. $495 AGB Color Мопйоғ............................... 199 
Additional Orive-Installed................... ».7)9 TTL Monochrome Мопћог.....................: 139 
irwin 10 Meg. Tape Back up.................... 489 . Microsoft Mouse ..................................... 139 
Upgrade from 256K to 640K RAM ............ 79 Upgrade from Floppy Controller to Disk 1/0 
8087 Math Co Processor...................—.... 119  2drive controller, clock/cal., sottware 

Color Graphics Сагд................................. D parallel, serial, and game ports _........79 
Monochrome Graphics Card.................... 1200 Baud Internal Modem w/Software 779 


AVATEX 1200 


This 300/1200 baud modem matches inp design specs 


ofthe Bell 212A feature by feature, brin 
д, impeccable ігапбти5іюп and easy operation 

yes Gompatibie ехсер lor 5 register Communi 
Cation software included 
The AVATEX 1200. at $99, is a steal! 


SMARTEAM 1200 


ing you relabi- 


The UttraLink is а 1200 baud HALF DU- 
PLEX Бей 202 np miemal modem 
card for the IBM 
duplex at 300 baud 
zi per. adds а voice/data -— 

PC. Manufacturers re 


suggested pace on trus on thas посо 54 


Tha Team 212A offers ай the leatures of the Hayes 
Smart Modem 1200 for a Насвоп of the раса Now ts 


Thus urit operates full 


The ECLIPSE 2600 modem 5 a 
data 


* industry Standard AT Command Set 
* Voice Data Swiiching 
« RS 232C intertace 


the latest in high 


Omni-Reader... the first optical 
character reader designed and 
priced for the small computer 


COPY: 


your opportunity to purchase a 1200 baud al 
the price of a 300 baud modem 
SIGNALMAN MARK VI POBEMS 
300 B U 1200 100% З. mih satus ampa ECP-1200 
ж Ке Юю. e M ÉCP-12008 
400 baud modem 2400 
Fuytsu 2400: 1200 baud auto FUS 19380 
Team 1200 H 3001200 baud ТЕМ. 5341200 
1200 data and voce on same ine UTL- 12004 
CTS 2124 1200 baud. aito dust CTS-212AH 
А . " Terminal software tor CTS 212AH СТ5-21 
The АМЕ hor Automation Mark VI 5 a 300 naud d'rect 1200 supcr lemures PRIM-P 1200 
соппесі modem that plugs mto any slot of your IBM PC. | Prometheus 12008 internat РС PRM-P12008 
4 « * Sgnatman Mark VI. 300 baud serat РС BGA MG 
This modem supports auto answer and auto dial capa- 

» à ң Smart Modem 1200 baut. H¥S-212AD 
bined Other *eatures inc ude teephore number sior- Hayes 12008 for use with рер ВЫ РС. 1200 baud 25-32008 
age send / receve leat hies өлде key-srroke dising | Hayes 300 baud опу аш chal HYS-103AD 
aing with many other tuncnons provided on desk The | Hayes . tena & HYS-CHR232 


Мал Vi was ongnaliy pnced at over 5390 


TOLL FREE ORDER LINE 
(800) 421-5041 


‘Manuscripts Contracts -Articles 
‘Forms -invoices 


APPLICATIONS: 

‘Mailing Lists -Editing -Data Base 
Management 
tion between incompatible systems 


Uses а standard RS-232 serial port hookup 
to interface eaisily with your computer. 


1200 BAUD MODEMS 
Ultralink 1200 


local 
LC н Д 


Don't Get ишиге with your Jepepaer— 


ог remotely. 


CAN IRIEAV 


*Transfering informa- 


Seagate 


20 MEGABYTE 
WINCHESTER 


pppoe down! 


359 


Buy The ECLIPSE 2400 Modem 


> Hayes & Bell 2124103 Compatible 
* CCITT V.22, V.22 bis 
(Europoan standard compatible) 


s Auto Baud Rata Selection 


(0-300,600,1200,2400) 


* ҒишНаН Duplex 

* Auto Answer/Auto Diai 

e Speaker Volume Control 

* External Status Indicators 


-based full or hall-duplex modem incorporahno 
В и M also accomodates computers and tor- 
minals equipped with an RS-232 рой allowing communicatian with other 
ig systems either 
м à conligurabon 


SONO 


es ог bmeshar. 


Ep n RU pen and Parformance are yours 


A AU NEWER 


259 


HARD DISK DRIVE 


Five Inch Winchester Disk Drives 9 Winchester Controllers lar IBM/PC € 

тез ма, | FALCON FT-HDC hall card 189 

ХЕВЕС 1220 with H controller 269 

SEAGATE 225 20Meg. Y: Ht. 389 358 NATIONAL COMPUTER 1004 ^n 

SEAGATE 4025 26 M.35mS. 859 $23 OMT! 5510 hall саги 108 
FUJITSU 2242 55 M.35mS. 1789 172% WESTERN DIGITAL WD/1002 1 


© SCSI/SAS| Winchester Controllers Ф 
v tae э. 158 ТЕЗ | ХЕВЕС 14104 Sa” footprint 239 
RODIME Б0-204Е 53 Мед. 1259 1195 | OMT! 201. 119 
CONTROLDATA 94155-86 M.1829 1779 ә Winchester Accessories Ф 
MAXTOR XT1140 140 Mag. 3379 3295 | Installation КИ with manual 10 
HONEYWELL 85M. 27 mS. 1795 169$ | Winchester enclosure and supply 139 
TOSHIBA MK58 70 M. 30m5. 1789 1729 | Dual 20/34 cable set 25 
TANDON 502 10 Mag. 419 379 | Switching power supply 49 


TECHNICAL & CALIFORNIA. 
(213) 217-0500 
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Fully Hayes compatible, 
intelligent 1200 baud modems 
with features found on the 
expansive name brand modems. 
Also, a one year factory warranty 
from a reliable U.S. manufacturer. 
Choose either the internal Jade 


1200 BAUD MODEM . 


1200 baud Smart-Card. including 
software for your IBM РС 
compatible; or our best selling 
Jade 1200 baud external modem 
for any computer with a serial RS- 
232С pori We guarantee your 
satisfaction, 


INTERNAL 


EXTERNAL 


„=== 
ET 
= 


OR 


м ` 


XPC-AT 


e 1 MB of RAM 

e 6 MHz 60286 

e 8 MHz turbo mode 
e 200 watt power supply 

e 1.2 MB disk drive 

e Floppy/hard disk controller 
e AT-style keyboard 

e B expansion slots 

e AT-style case 

e 30 day warranty 


$1988 


OPTION # 3 
20 MB hard disk 

Color graphics card 

Parallel printer port 

Magnavox hi-res color monitor 


XPC XPC-AT 


$1788 53088 


JADE XPC 


e 640K of RAM 

e 4,77 MHz 8088 

e 7 MHz turbo mode 

e 135 watt power supply 
e 360K disk drive 

e Floppy disk controller 
e 5151-style keyboard 

e 8 expansion slots 

e PC-style case 

e 90 day warranty 


5788 


OPTION #1 

Two disk drives 
Mono graphics card 
Parallel printer port 
Amdek 310A monitor 


XPC XPC-AT 


$1188 $2488 


or 


OPTION #2 

20 МВ hard disk 

Mono graphics card 
Parallel printer port 
PGS MAX-12E monitor 


XPC XPC-AT 


$1588 52888 


әрісі 
Q 1875-1986 a 
“11 YEARS ™ 


SATISFACTION 
GUARANTEED! 


2 Фо 


Limited 
quantity 


GEMINI 15X 15X 


15” wide carriage 


528995 


adjustable 
tractor feed 
with graphics 


MANNESMANN TALLY PIXY 3 


3-PEN PLOTTER ; 
$198 


We're probably making a mistake selling 
this high speed plotter for only 1198. 
Thay are easily worth at feast *5Q0 more. 
Compare the features to plotters costing 
$2000 or more. 


LIST PRICE 2799 
YOU SAVE OVER 5600! 
Limited Quantity 


г High speed 8 IPS plotting 

e 3-pen auto select 

e B colors available 

æ Serial interface 

e Full graphics + built-in fonts 

e B' x 11 paper or transparencies 


B extra water base pens 

4 extra oil base pens 

100 sheets 8% x 11 paper 

50 sheets 814 x 11 transparencies 
Plotter software for IBM PC 


Why pay 51149 for a C. Itoh 


STARWRITER F-10 


when our 40 cps letter quality daisywheel 
from the same manufacturer is only as 
low as 


539995 exe. 


Each—*499 | 2 to 5—5429 


Bi-directional deluxe tractor — 299 
Automatic cut sheet feeder 449 


499" 


"StarWrilar is a Trademark o1 С Поп Digital Products. Inc. 


981 Алп 


HARD DISK SYSTEM | | PoWER/sURGE PROTECTION | | 360К DISK DRIVE || 20 MEGABYTE 


я | | FOR YOUR 6 Button, Under-Monitor, Swivel | H ARD- 


530,085 —— ташы 56095 y 2 CARD 55099 
m. [| MP +-— 


List Price *129 IBM РС. XT 


SRS SS 


Completa with controller card, data cable, and | ( or е Uses only оле sioi | 
mounting hardware, totally PC/XT com- $ Socket, UL Listed, U.S, Made Compatible e 21.3 MB formatted capacity 


patible. Power/Surge Strip e Low power - only 11 watts 
= ре 19866 S68 Б П — ZI е installs in just minutes 


10 MB Internal КН — — 650 1309, $1 895 TANDON 100-2, DS, Ор - 998 1419.55 
20 MB Internal ! High — '1550 (“445,95 List Price *49 Сау TEAC 558, DS, OD 7249 1419.5 | ә Works w/standard power supply 


Printers 135/150 Watt Power Supply = ! 


80 COLUMN © ISO-BAR 


PC PRINTER ИСЕ Шыл | EPSON FX-85 ОКІОАТА | ЕС ЖЕР 
| a 15 amp circuit breaker. EPSON FX-286 TOSHIBA ыы | 
6 Socket, 1 Filter I5O-BAR — 69 44.5 | EPSON 10-800 "uri NE Арріе Ассеѕѕогіеѕ 
| - e ae Ра бору = Ру EPSON LX-80 DIABLO Пе % High Disk Drive — — 1239 — "119.5 
P пишу Sewer SURF — ; Пе, 1+ Disk Drive Full Ht. "49 — "139.95 
CALL FOR DETAILS! УТЕГЕН PRICED TOO LOW TO PUBLISH! | 1e'64K. во Column Card ив ез» 
| | | | 44 25 
| FREE Software W/MOUSE | Call us for our best price. i aa — 6 = 


Expandable to 64K (Parallel mode! to 512K) 


8K Parallel in/Paralle| gut 169 "139.2 
64K Parallel in/Paraliel oul 225 184,5 
| 128K Paraliel in/Parallel out “445 ‘269.95 


LIT JADE 


Microsoft Mouse w/Palntbrush 1199 4139.15 
PC Mouse w/PC Paint Plus $495 3139.15 


H^, Пе Printer Card & Cabie _ *109 49.9: 
i+, Пе Cooling Бап . — юе 59,85 


INTEL Above Board 


New HAYES 24006 Internal 


LIST JADE 


New 24008 Card w/Smartcom 5799 1679,5 
3 $5 
High Speed APU Chips 512K Parallel in/Parallel out — а 1499% | AYES Smanmodem 2400... №99 'B29. | ФАК РС expands to 2MB —— — — — — 
8087-3 149.8 80287 Your choice: serial in/seriat out: paralle! in/serial | HAYES Smartmodem 1200 699 1389. | 2MB PC Above Board. — ?— — 1 — à 999% 
8087-2 $499.95 МЕС V-20 $24.95 out, serial in/parallel ош. HAYES 12008 w/o Smaricom i|. 1538  :339.5 | 128K AT expands to 4MB . = —. . —— 44955 


BK 199 1169.9 ВАК “1260 1199.9 


TALLTREE 


HAYES 12006 for (BM PC 
Multifunction Card 


(359.55 | 4 МВ AT Above Board __ 11. 12001 


ІВМ Video Boards 


- AST Boards Оп Sale! 


LIST JADE | = J > 
| JRAM-2 JRAM 3-AT 


AST Six Pak Plus 64K _ .  '395 522055 | Up to 384K, parallel printer part, AS-232 seria! | 

AST Six Pak Plus ЗАК. . 45 1279.95 | OK |. . 168^ | OK — — —— 2595| port, game pori, clock/calendar, RAM disk/printer | Hercules Color Graphies __ - 

AST Rampage 256K __ = 485 1379.5 | 2МВ__ .. . 599% | 2 MBM butter software package. JADE Color Graphics 

AST Rampage 2 MB... . — ‘1995 1679.85 | JRAM-3 Add-on Modules LIST JADE Hercules Monochrome Graphics 1499 

AST Advaniage-AT 128K 1585 $399.95 | OK n IIS | S/P/C 1 1 .'1595| OK JADE 7 Pak Pius 298 1119.95 | JADE Monochrome Graphics _ 209 

AST Adventage-AT 3 МВ "4145 959, | 2 MB LL — ___ 620% | 5/5/С 159| 384K JADE 7 Pak Pins n... 049 199.25 | JADE ЕСА+ Card LL — —  — 1495 3389.35 


Continental U.S.A. 
PLACE  (800)421-5500 


JADE COMPUTER <> " хз. 


wW i cash, cheeks, crecil cards or purchase orders fre ified firms and institulions. Minimum we La ] Los Angeles Area 
4901 W. Rosecrans Ave. Box 5046 = We accepi cash, с А д, "s WOM qua pau FREE! 


prepaid order $15.00. California residents add 644% tax Prices & availability subjeci to change withoul notice. | 
Hawthorne, СА 90251 -5046 Shipping & nanding charges vig UPS Ground S0¢/lb. UPS Air $1 боль Minimum charge $3.00. ( 21 3)973-7707 


ӨРР a3lAHe 9861 ANİ 


FREE CATALOG 


Outstanding prices on computer 
accessories for your computer and 
workstation. Our catalog features 4 
wide selection of quality products 
to тесі ай your accessory needs. 
| Call or write today to receive your 
free catalog. 
LINTEK COMPUTER ACCESSDRIES 
POB 8056. Grand Rapids, MI 48518 
(616) 241-4040 


Inquiry 207 


{85% off original | 


list price) 
THE 


557 — iM SELLING | 


TELEPHONE/ TERMINAL! 


These lease returns are all ю 164 class condition 

гв в 2-ling phone. 

I's а Speakerphone. 

з an 810 Avio-cialer, 

H's an ASCII Video Terminal 

it has a 300 BPS Modern 

П 3hows date & tima. 

1 hes your call, 

К has reminder service 
Send your check for $295 plus $15 for ahipping 
and we will ship within 2 days! 

We hava bean in business 38 years. 


COMPUTER WAREHOUSE STORE 
Р.О 66 - Kenmore Station 
Boston, MA 02215 


617/437-1100 
Inquiry 22 


FREE SOFTWARE 
FROM THE PUBLIC DOMAIN 


mener de em ne Цена Ce 
! 1000's of CPIM and IBM programs 
height oh le Games. 


business, ulililias! AN FREE! 


IBMPC-S!G 1-458 Digksides ...... 
IBMPC-BLUE 1-187 Disksides ..... 
SIGM UG 1-246 Diskaldes ....... 
CP/M UG 1-92 Olsksides ......... 
PICO НЕТ 1-34 Disksides . 

KAYPRO UG 1-60 Disksides ....., 
EPSON UG 1-58 Disksides 

Commodore CBM 1-102 Diskaides . 


Public Dornain User Group Catalog Disk $5 


рр. 
(payment in advance, please, and specily Formal) 


Rental іт for 7 days aher receipt. Э days grace ю 
relum. Use a credit card, no disk deposit. 
Shipping, handling & insurance $950 per library. 
(819) 749-7534 Orders А Technical (9 10 5) 
(619) 727-1015 24 Hr. 3 Min. Info Recording 
Have your credit card ready! 
National Public Domain Software 
1533 Амон] Or. 


Inquiry 255 


Share A Serial Printer or 
Modem wine Switching 


Bolh computers or lerminals remain connecied 
al same time. Both view same data. No power 
required. Data lines isolated by passive OR 


gates. Order Мем! $44.95 each. Specify unit | 


desired. All cash orders ppd. (IL Res. add 6% 
sales tax), МС. VISA accepted. FREE: new il- 
lustrated catalog of RS-232 interlace & tesi- 
ing equipment, Phone: 815-434-0846. Make 
checks payable to: 


ВП:В electronics 


MANUFACTURING COMPANY 


15008 BOYCE, OTTAWA, IL 61350 


inquiry 33 


Because Rainbow 


| Technologies has developed 
| кіптріс, cay tc toe уметтік 
| called Sentmehs ihu «a» no 


bo prying eyes. Ко mater 
how hard they kiok., 
The key to Sentinel be just 


E 


Md semen e CA 9274. 
Phone (ТЫ) 264-0228 Toten: 


Inquiry 298 


EPROM AND RAM DISK 
AND DRIVE EMULATORS 
For the IBM PC* and Compatibles 

APPLICATIONS 
Dankie conho and commurscabony түзеті 
Dedicated мокыт - симовбтагексі mart rermanals 
кл coming and талаас teit items 


сору э Master Ok to | 
Empes à 9 мси, 40 wack $800 of DSDD takene 
Compatte EPROAL Oynamec КАМ жи УМК 

RAM veryons 

Таню autoboot modes and a hie mode 

RAMOS vieryoans ме DMtery DACCI up 


МО mapped - does not occupy wstem RAM space 


EPROM зету PCA. I ОК] 


220 
млм; БАЛА veran PC WANG? ГИ) 


CURTIS, INC. 22 Red Fox Road 
St. Paul, MN 55110 612/484-5064 


"Ma FC n Qe Dare OE Ж Copan 


Inquiry 103 


The Bullet-286 XT 


Better than the AT 


FASTER —3 MHz, 80286 processor (10 MHz optional), no 
wait slales, scores a 8.2 in Morton's Sys Indo 30 (0 MHz 
Scores an 71.4) 

MORE COMPATIBLE — 100% 805 and bus compatible with 


the ВМ PC XT.completely network and multiuser compalihie Б 


inclucing Xenix, Thoroughtred concurrent DOS and more 
HIGHER EAPACITY —20 to 70 MB hard diak Ones, 
including пән RRL format dives 


LESS MONEY — System prices start at under $1700 
without monitor 
Marchand International 
1240 N. Van Buren, Unit 108, Anaheim СА 92907 
оон (4183382 


Inquiry 219 


PC EXPANSIONS 


AST SixpackPlus (384 K) . . . 
Advantage (128 К}. ..... .... 
Advantage (15 М). . ......$5 


ЧРОМАТ , 
Tecmar Maestro (25 M).. 
-—Ó graphics board nannaa 7-7 
HAYES Smartmodem 12008 . ME: 
Smartmodem 1200 . te. 
rd Disk Controller , $ 
andstar Series А 
MaynStream Tapa backup from $079 
WOFile Gard (10 М) “йде баке» Ж 
Tendon Diskard (20 M) " $78 
Sei of 3 chips (64 К) " 
Set of 9 эмри 256 K).. 


8087-3 
Сите 142А: $99 Teac 
Teac FDSSBV (for АГ). 
СОС 9409: $119 
Verbatim (Box of 10) 
Maxell (Box of 10 for AT) . 


VLM Computer Electronics 


10 Park Place = Morristown, NJ 07980 


| (201) 267-3268 ә Visa, MC, Check or COD 


ETE MEMORIES 
ADD-IN BOARDS 


PIN-FOR-PIN COMPATIBLE 
EASY INSTALLATION 


HP 150 

HP 1000 

HP 3000 

WANG РС 

повис: 60, 2000 Hamburg 8 
West Germany 


Phone Telex 
(40) 4301051 2162272 


Dealers are invited 


US Distributor: 
HyPoint Technology [216] 526-0323 


Inquiry 410 


Our 1986 Catalog is 
roducts -HOT- off the press! 


nternational 714/898-0840 - 
! 22 М Dealers! Check our 


| Telex: 887841 XORDATA HTBH Fax: 714/897-3363 
» 15392 Assembly Lane, Unit А» Huntington Beach, СА 92649 < р т. | » 
rotitable Discount 
hat' 
LOOK ^7 5 Complete Systems Pri icing: | 


ii. TREO 


Tri-à Stipe sib 18% Ноа ia маст chod«e for Ima шунт Мерал Tne ХТ]. rà aty ptor m dato! Vt up fo Ties атау ive алкигілізіе желіне And ao U 
IBS ips сом be Fratii eng ә 41 Ра etis Ihe ШИА compabbity but ғой м 
‘a сый ТОМ versat4o and ролт [tout A sist expen ap müde 's* ории PO сарві Tho modetieabanes 
негі 0266 processor te {отону an tne motteibsan3 ard tre 6 € 
пото at 6 ond В Mir eth p true қы: PURE O cde Amy 361 . 

kept ТЭН жә Па and you aenber TTL mom 135 uat PS 2548 

Аң nebnistaun Пеш pat grew mw cmn зо кі up 10 2 send 5 2 price port | өнічкү tera ЗЭЙОК dris Foal Tere 

тарен қаға А тыға pep Be O ary В campgtiote expancon cand А Chica Catoncos w baliery Gack up атлай end 
ӘПЕРІПТІ parkeci ward processing data етілу вумет | рал! porta aed ou TURAR O Міро 


еңде» pond atur Paradies Por! Sera Post 
“wt Reel Tere Cock Cadena with Baty 
Prinos 


Кут | Hi-speed шоо ites vili born 2718, 2722 2732А 
рота 2nd бела) бала Game Port Port Real Tuna 2784 (n $2 sac). 27128. 27258 EPROMS under acit. 
Clock Caenis un Battery Back-up НАЫКТаһ Prin- Rr caa rei лата 
Spoum a3 cabies & тасағы% Socken Rotter and 


Bombay № 357172 


Motherboards Power Supplys | Cabinets Keyboards Drives | 
ХАТ TURBO XT-SBC XT 135 watt XT 150 watt еу 
rib B | Archive Ў 


ене. rossa» [AT ipic 
eB. he Тт Есш Irwin 


Tres Keyin Т Т SCIEN 
> Wnaper Fan Maxtor 
t Wape Far eH yp! 0 wall | 
* Sate АС swich * 3 0C cnni v | ж 
eS SSA 9» ЗУЧА о, fA 


бат еметін 


(Іле ЖАТ parria шы! ihe ілуді aad eid 
Memtek 
й 


акан ич ее ТЕА ng | врта 
2V4 2А = 129.54 4, ғ. XPC.XT Г. ХТ Cains ті k М 
-= -1 BAS 129 558 12у 41 | Dur KBC-XV сарыны hoà ал 8.45 Баса ралы 
AT 200 watt ХТС 135 |тоо сиз he tno R8-232 1 0 сен Miniscribe 


Features mount to ы In tour ты? дм 


do Со. литера тәзез e! thane ВМ style Panasonic 
- — m tat р. fe саз” Thee prios oneg Эрт | 
| at 4) Lr Seagate | 
M ШЇ 5051 TEAC 
| | 


в JOT Walt pean * Roar М 

Bede AC засл e Pea De Oa ғ қ» Флоти add-on састаў 

"4DC pom or Pret a he E vv - пасачр Gf up lo 33 megol [No a tipiy = BE ami? ar ал allora ama 
а e fod -t Аз жазуда ty «И - 2! Зачем. ng ovi дыра prec deatune a NO key nanesi pya А л 
Base TÀ —724 Ада «100 ДА 412% {ше Care рай 


3 Networks Cassette Training IntiExt Modems 


Tulin 


woe) dae 
iL I Tux 
А periect cetna lor - - j oss breasihrough i 
Tape cr Hard Deck в | Г а 19743 
тсе BOD your [ll o S" 


78 P i r Т. a Modem аге rc arte] 

Cra wag de Gla, амы Д i ar tiny 1 D Ao nr ЖС ӘМ scelta 

Ues ete ote pper Ц i x Ф ді сарна reds 
Choose hom engg * Hrs chs ‚току or ot “shi international 2^5 7. 3 wal ' ай T; ‚ ‚ Алғ лаъ алу ey tere усы зі? 
mine dich Al Ешіз- күлінен nekuda con ос ` "i T: І ta FCU rhe teres Fo Qe 0 gan 
tob cates piinaa pa] deere тсз сап реа J od гос aty бу Pe ШТО COED prone кдра eth me fog =б ез 


Inquiry 235 


ГУ se „ж 
[A 


PROFESSIONAL 
HANDICAPPING SYSTEMS 


PROFESSIONAL SERIES чарча Core шїнє}! Те 
ЕЙ ime Moco Ros" чі 
(am фын 

ives Мыйын" CO ое 
eed! fires t Sidat Luv W ылады ын DS 


Recher беды Fiigronelen Шан" — Гудулу Wades Coqhieq 
hapesgien thoai meos edo ЗИМЕ 


Dus Әсе Naren Dei" — Aree Heg 9 oup v меті 
Bae Hug meets (SAS cuum Crore Мелье pue ALS 


GOLD EDITO (Phong ina OH Freud Piety Tt cent Cu Ет 
нт“ т=з «ааа a Вр DIT TM ECIE S 


— Ld Ra E Ei: 
Қарыздың Lir pM, Дафна — ister, 3-4 dap ӨГІЗ 1055 ғым 
OG guum ЕШБІР, Leeri Legend на 0122 
ванчи Шиит л Bares Dart кай ват Dp] Тарға now eee 
Tort: Free equip] 38 pees hi$ (800 COD Ы UPS бы pO 


Ou gi сыгар | (©) epee егің Sf | 3 emery peace ceri, ? sah quarn 
өзі, аф) 295 Ұза MC. АА Pocos usn? M Cum 


FREE CATALOG 


Inquiry 285 


PORTABLE ADDITIONS 


PORTABLE DISK DRIVE $229 

3%”, balt. oper., TS-DOS, 100К storage 
| 24K RAM CHIP for Tandy 200 $89 
| 8K RAM CHIP tor Modei-r00 529 

and NEG 8201. . .3 for 579, 6 for 5149 


SIDESTAR tor NEC Startat $399 
128K Ram Disk Cartridge 


SIDECAR tor NEC PC-8201A $259 
4 banks af 32K jn ane cartridge 


CALL TOLL FREE 1-800-732-5012 
Calif: 805-987-4788 
Cenada: 604-856-8558, Australia: 02-419-8899 


PURPLE VISA МС & 
COMPUTING AMER EXP. 


420 GonsiituHon Ave. Camarillo, CA 93010 


Inquiry 288 


64Km128Km256K 


DRAMS 
80287-8=80287-3 
8087-3 8087-2 
8087-1 


BITTNER 


a 


ELECTRONICS 


889 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 


(714) 497-6200 


DALL NOW FOR FREE CATALOG 


Inquiry 39 


sees IBM PC/VT220 


EM220 . ¥7220, VTIO2 emulation 
File Transfer 
« 132 Column modes 
Cofor Support 
Hos Kev 


TEK 4010/4014 


a Tektronix 4010 етийнии 

а #7220, VTIO2 emulation 

a Picture files 

* High resolution hurdcopy 

« Supports ІЕМ. IBM Enhanced. 
Hercules, Tecmar and АТЕТ. 


Diversified Computer 
Systems, Inc. 


J773 Iris Ave, Suite IB 
Boulder, СО 8030) 

(303) 447.9231 

Telex 91038006931 DESINC 


Ромны VIRO аны қырат; ISA PC, AT — ВИ Cum. 


(nquiry 122 


IF YOU USE A COMPUTER 
YOU САМ USE 


UNIT CONVERSIONS'* 
NOW 
oniy $49.95 


IBM PC/XT/AT and Apple Пек ЛІ + Compatible | 


Virtually ALL the conversions yau will ewer need? 
UNIVERSAL UNCHANGING PRECISE 


Feel to metres, kilowatts tu horsepower, 
light years Іо angstroms and J, 56] MORE! 


TO ORDER: «ee your |1410 момун deol ne 
Call toll free 24 hours a day 
1-800-156-5324 (eal 1328) 
WI or ошен USA, 608-252-Ge49 
VISA, Маме, oc C OLD ель, 


АЦ ORDERS SHIPPED WITHIN 48 HRS. OF RECEIPT | 


SHIPPING PAID BY ICI FOR USA ORDERS 


Outude USA: add $10.00 shipping and handling, | 


pay in U.S, dotiar (No C.O.D.) 
Е ы | “INTERNATIONAL COMPUTING INC 


AE ESD! Monroe. Marbson, Wi 51711 USA 
The шісі Star in Saítwarr 


Inquiry 182 


1-800-826-0843 
Tue COMPUTER BARN 


Super Low Prices on Micro 
Computers and Accessories... 


WYSE 30 $ 330  TeleVideo 905 $ 285 
WYSE 50 408 Televideo 8220 485 
WYSE 75 599 
WYSE PC 1158 
WYSE 85 439 


Compaq Рой 2100 
IBM PC 1650 


WY-500 (Green Mono) 5 160 
ВМ XT w/^0MB 3295 
ВМ AT w/Z0MB 5095 


CASE/RIXOM, ARK PARADYNE, PREN- 
TICE, Modems. Complete lina of Canon, 
Diablo, Datasouth Printers. Many other 
Products, 


CALL FOR FREE BROCHURE 


inquiry 409 


if you paid more for Chips, 
you didn't buy them at: 


MicroTech 


(206) 364-2209, 8 - 6 Mon.-Sat. 
P.O.Box 27083, Seattle, WA 95125 


RAMS 
150 ns 
120 ns 
150 ng 
120 ns 


150 ns 


EPROMS 
250 ns 
200 ns 
250 ns 
250 ns 


PROCESSORS 
CB8087-2 8mHz 
5mHz 
V-20 BmH2 


| сер ет Ки casn, Master Cardia ago D^. | 
change. сай for cute рис A тоате atouts 
д. em cio ‘tales ji T 


inquiry 244 


D Yq FLEXYDISKS 


Free headcleaner in each box. 514" only. 
10-80 


&" з 9856. ' 84, 
421, 1.18. 
x" 049. 947. 
us 5185, 180. 


In Stock — immediate Shipment. 
Mastercard, VISA, Check or Money Order. 
Add ку ілме Бета ри per зү 100 or part 

COD shipments. 


-— residents add Б% sales tax 
Data Exchange 


(201) 874-5050 


inquiry 107 


Printer (Data) switch $45.00 


Distributors, Dealers welcome 


Maud needed UL cae #12 aed ыр 
Sr бай 


30 Ову Money Back Сағатов 
Terme рсе 4 ватане Ий CDD adr $t өй 
Cato se reacts acts siae Lae 


JACO ENTERPRISES 
CUPERTI 


1478 POPPY WAY, NO, CA $5014 
(409) 5 


inquiry 185 


THE LATEST IN PC ENHANCEMENT PRODUCTS 
ENHANGED GRAPHICS — Ж $295. 00 


100% ІВМ COMPATIBLE—PASSES ІВМ EGA DIAGNOSTICS kas КӨШЕК ON ТТ 
* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADA 
AND MONOCHROME ADAPTOR — 
* DISPLAYS 16 COLORS OUT OF 64 COLORS 
* COMES WITH 256K OF VIDEO RAM 


* DUAL SCANNING FREQUENCIES—WORKS WITH 
STANDARD OR EGA TYPE RGB MONITORS 


* LIGHT PEN INTERFACE 


EXPANDED MEMORY CARD $199.95 


UP TO 2 MEGABYTES OF LOTUS/INTEL COMPATIBLE MEMORY 
* CONFORMS TO LOTUS/INTEL EXPANDED MEMORY 
SPECIFICATIONS (EMS) 


* SHIPPED WITH ZERO К RAM, USER EXPANDABLE TO 2 
MEGABYTES 


* USES 54K OR 256K DYNAMIC RAMS 


* USE AS EXTENDED (EMS) OR CONVENTIONAL MEMORY, 
RAMDISK OR SPOOLER 


* SOFTWARE INCLUDES EMS DEVICE DRIVERS, 
PRINT SPOOLER AND RAMDISK 


ADDS UP TO 3 MEGABYTES OF USEH EXPANDABLE MEMORY 


* SHIPPED WITH ZERO К RAM, USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 


a USES 64K OR 256K DYNAMIC RAMS 
* PARALLEL PORT & GAME PORT 

* SERIAL PORT 

* OPTIONAL SECOND SERIAL PORT 


PIGGYBACK MEMORY CARD (wo memory INSTALLED) $49.95 


8 МН? 80286 ACCELERATOR BOARD FOR IBM РС ХТ 


* МН: 80286 RUNS 33% FASTER THAN A STANDARD АТ 
* RUNS AT PROGRAMS— COMPATIBLE WITH DOS 2.1, 3.0 & 3.1 


” COMPATIBLE WITH ALL РС/ XT HARDWARE & SOFTWARE WITH 
МО PATCHES OR MODIFICATIONS NEEDED 


* 1 MEGABYTE MEMORY ON BOARD, EXPANDABLE TO 16MB 
* HIGH SPEED 16-BIT BIOS AND RAM 


“ OPTIONS INCLUDE 80287 MATH CO-PROCESSOR, MULTITASKING 
SUPPORT AND MULTIUSER SUPPORT 


EPROM PROGRAMMER 5128.95 


FOR IBM PCIXT/AT AND COMPATIBLES 


» PROGRAMS 27xxx SERIES EPROMS UP TO 27512 

» MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 

« AUTOMATICALLY SETS PROGRAMMING VOLTAGE 

» LOADS AND SAVES EPROM BUFFER TO DISK 

« READ, WRITE, COPY, VERIFY OR CHECK BLANK 

+ DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM 
» SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 

e INTERNAL CARD WITH EXTERNAL ZIF SOCKET MODULE 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 
HOURS: M-W-F, 9-6 TU-TH, 9-9 SAT, 9-5 


| 5 : 
JDR АЛсг odevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
= ; TERMS: Minimum order $10.00. For shipping and handling include 5250 for UPS 


1224 S. Bascom Avenue, San Jose, CA 95128 ЖАРЫ shipping Charges - please contact our sales deparimani tar ha amount. CA 


+ 


Toll Free 800-538-5000 * (408) 995-5430 Uniess otherwise staled Prices are subject ic change witha notice. We are nol 


FAX (408) 275-8415 © Telex 171-110 LL wae 
© COPYRIGHT 1986 JDR MICRODEVICES 
THE JOA MICRODEVICES LOGO 15 A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS DF JOR MICRODEVICES. 
ВЫ 15 А TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 


tnquiry 191 | JULY 1986 * BY TE 453 


BUILD A COMPLETE 256K XT SYSTEM—$717 


STATIC RAMS ж ж x HIGH-TECH Ж ж ж ж EPROMS 


102448 (450) 


(450r) 
(AS&Ons (CMOS) 
50ns 


(150naj|CMOS) 
І20дееіСМОВИІРІ 
{160ne)(CMOS)(LP} 
(120ne/({CMOSHLP) 
(150ns(CMOS) 

(160ne)(CMOSHLP) 
(220гэЦСМОЗІТКР) 


ы ыч 


56303555 UR OR A533 8583 


г md wt ab эф эб nb ъй ай 


МЕС V20 UPD70108 $1495 
REPLACES 8000 TO SPEED UP IBM PC 10-40% 


* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 
e PIN COMPATIBLE WITH 8088 
* SUPERSET OF 8088 INSTRUCTION SET 
* LOW POWER CMOS 
$24.85 


GMHz V20 UPD70108-8 
OMHz V30 UPD70116-8 — $26.95 


ж ж ж ж SPOTLIGHT X жж ж 


204838 
204828 
409628 
4096128 
40968 
4094528 
819228 
819228 
B192xB8 
8192x8 
81982,8 
1638418 
3276808 
1276828 
Sv: Singis 5 Volt Supply 


no 
CORPORATION 


{4S0ns}(SV) 
{350nsHSV) 
{450ns}(SV) 
(4S0rait5V) 


t250ns1(5Vii21V РСМ} 3.96 
(200na)($V)i21V PGM) 
(250n31/8VILCMOS) 


1450n03s)(5 V) 
(250naj(5 V) 


[200ns (5M) 4.26 
(350лаҢ5ҰН24 PIN) 17.95 
[t280nal (GV) 4 
I250nau 5V4CMOS) 


[280nsH EV] 


B 
12.95 
7.49 


21V РОМ. Program at 21 Volta 


EPROM ERASERS 


THES поа, 

iigh- RETAESH 6557154 
ТА 54416 1648404 
ТЕРЕП 123807241 
ПМЕ. 15 CELETTE] 
41250-2010 25214441 
671 2508- 190 “Ж йй шї 

Es angie Б Ml Сарир 


[150n9)Sv) 
[120ns)5vi 
(200ғиа v) 


(15002 5v) 
(150ns)[5V)(REFRESH] -2-4 


(150таҢ5ч1| 
(150na45v] 
(150% 9%] 
(2000s [5v] 


(150naH$vj = 
REFRESH<Pin 1 Refresh 


1.0 MHZ 


6502 2.79 
85C02:CMO5, 12.95 
9.95 


CIRCUITS 


ФАРАБ 769 1.95 
ММБЛ169-Е5Т 1.95 


MSM5832 


IRI 


B 


DISK 
CONTROLLERS 
95 


4. 


BIT RATE 
GENERATORS 


MC14411 9.95 
4.95 
9.95 
8.95 


ММ5307 4.85 


AY5-1013 
AY3-1015 
TR1602 
2651 
IMB402 
I(M6403 


AYJ-8912 
SP1000 


E TTT ETTET TTT 


ЕРЕ ЕЕРЕЕ 


АҮ5-3600 PAD 11,96 


7418105 
74.5166 
7415165 
7415173 
7415174 
7415175 
7445191 
7415192 
7415193 
74151934 
7415195 
7445196 
7415197 
7415221 


“ИЕГЕРІ 


ВУЗ 


P 
~ 


м 


БЕТНИ НЕНЕН 


ші 


т. жа 


ҮТТІТІТТТЕРРГІРІГІНН 


A 


Intensity 
IAN Cave] 


74HC: Oposata ә! CMOS орус ized and are ideal 


Ке new. ай-САЮЗ designs 


74HCTOO 
7АНСТ02 
74HCTO4 
74HCTO8 


| 74HCTIG 


74HCT11 
74HCT27 
74HCT3JO 
74HCT32 
74HCT74 
7АНСТ?7% 
74HCT138 
T4HCT139 
74HCT154 
7AHCT157 
74HCT158 
74HCT161 
74HCT164 


VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 


ЗОВ Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 


Toll Free 800-538-5000 * (408) 995-5430 


FAX (408) 275-8415 * Telex 171-110 


© COPYRIGHT 1986 ЗОВ MICRODEVICES 


THE JOR MICRODEVICES LOGO 15 A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES. 
ІВМ 15 А TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE iS А TRADEMARK OF APPLE COMPUTER 


454 BYTE * ІШУ 1986 


HOURS: M-W-F, 9-6 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10.00. For shipping and handling include $2.55 bor UPS 
Ground and $1.50 for UPS Air. Orders over 1 ib. and foreign orders may require 
additional shipping charges - please contact our sales department ior Ihe amour, CA 
residents must inciude applicatie пліта las. AD тығстағызд із warranted ior 90 days 
unless oferwiie оше Prices are subject іс change without nóbce. We are nol 
magponsibée tor typographecal error. We reserve the right іс Мия quantilies and іс 
зибои пенис гаг, АЛ merchandise subject to price saie 


TU-TH. 9-9 


74MC148 
74HC161 
74HC154 
74HC157 
74HC15B 
74HC163 
74HC 175 
74M C240 


1.19 


74F251 7.69 
747253 1.69 
74F257 1.69 
742280 1.79 
74F283 3.95 
74F373 4.29 
74F374 429 


SAT, 9-5 
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285153 


=: 
PN 
өз 
e 
e 


-FEI- 
wages 
sut 


M 
> 
> 
38 


7818T .49 79157 


TO-3 CASE 
7805K 1.33  7505K 1.49 
7812K 1.38 — 7912K 1.48 


r*. т 
ad 
2m 


855% 
"LELEERLER 


е 
80555558 


а. әм 


20112 48 79112 1.49 | 


OTHER VOLTAGE REGS 
MIZIK GY ЗА TOD 4,73 
LMI28K Ал 5a ТОЗ 3.95 | 
TBSMÜSK 5v БА TO-3 7.95 
J7B8M12K 12V BA TO 3 5.56 
7TBPOSK БУ 10A TO-3 14.95 


зы 
E 


9. 
az 

Babe 

ВЫ ЧЬБЫЬЬ 

ТҮГЕ 


Lu apri m 
2522 


ETTETTIER 


2% 


745161 


T TETTE TT TT 
ЕТЕР 
"ЕРЕ 


"" 


м, 
= 
us 

3 

= 

3 

2 

- 


DATA ACQ 


ADCOBOO 15.55 
ADCOBDA 3.49 
А0С0808 4.45 
ADCOB16 14,95 

A5 


Bee 


ADCOBT? 
ADCOB31 
DACOSUO 
DACOBD6 
DACODOB 
DAC1IO020 B25 
DACT1TO22 5.95 
MC14O0RLA 2.95 


ЕВЕ 
3332342322222 
24447444 


ТИТПТЕЕТІҢ! 
111111111 


36 PIN CENTRONICS |) INTERSIL 


MALE iCL7108 
IDCEN36 RIBBON CABLE 6.95 1CL7107 32. 
CEN16 SOLDER CUP 4.95 (|CL7660 г. 

EMALE ICL8D38 4. 
IDCEN36/F МЕВОМ CABLE 7.96 ІСМ7207?А 6. 
СЕМЗЕРС AT ANGLE PC MOUNT 4.95 ІСМ7208 15. 


ка 


ЕСІ 
a m 
Ks: — | een [ofo a 
EF. Ге ЕЗСЗСЈЕХ 


LED DISPLAYS 


FND-3587[3159) COM CATHODE 
FhND-500(503] COM CATHODE . 
FNO-507(510)J COM ANODE 
MAN-72 COM ANDDE 
COM CATHODE 3” 
COM CATHODE [^ 
COM CATHODE 3” 
COM CATHODE 43” 
- 4x7 НЕХ W LOGIE 2707 
HP5082-27340 ак? НЕХ М LOGE 250" 


DIFFUSED LEDS 1-98 


JUMBO RED 

JUMBO GREEN TM 

JUMBO YELLOW тік 
ORDERING INSTRUCTIONS: INSERT т DM Т CONTACTS ІМ THE POSITION MOUNTING HDW Ti 
MARKED “xx” OF THE "ORDER ВҮ PART NUMBER LISTED MINI RED 
EXAMPLE: А 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBtoPR 


EN — BEEUL 115 on M oa 
[Ник — |.82 | 11.08 [2.20 [2.58 |3.24 | Мои | BCO OUTPUT 10 POSITION 6 PIN DIP 
18890428 ПІР SWITCHES 


FIGHT WN HEADER $ POSITION 50 H POSITION 


EM —LCOCUICGANME. ONENNE | Эз ase (ves [ies [28 indie cnn) 990 POSTION, 
RIBBON HEADER |ШИяк | — [5.50 [625 [7.00 [7.50 [8.50 | — ш н 
| RIBBON &DGE CARD 08. __ [1.75 [2.25 [2.65 |2.25 [3.80 |3.95 | ҚАМАТ аа БАСА 


FOR OFDE FUNG INSTRUCTIONS SEE D-SUBMINIATURE ABOVE 


Dear Мг, Rose: 


m HARD TO FIND SHORTING I feel compelled to commend you and your people 
ЗИАРАВІЕ HEADERS BLOCKS — for the pleasant, polite, willingness 59 help and 


CAN ВЕ SNAPPED APART TO вош ШИ professional attitude you have displayed. In 
MAKE ANY SIZE HEADER, СОМТАСТ5 | these times it in indeed refreshing to deal witha 
ALL WITH .1" CENTERS ЗРАСЕС | company whose staff consists of people of this 


ix40 — STRAIGHTLEAD — . AT do бт liber. My friends and associates will most 
CENTERS ] са er. y rienas an SOLE Les 
1:40 RIGHT ANGLE ; certainly be doing business with you again. 


240 HIGHT ANGLE Т 5/$1 00 Sincerely, Nicholas Chabra 
CALL FOR VOLUME QUOTES ©COPYRIGHT 1986 JOR MICRODEVICES 
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ORDER TOLL FREE 800-538-5000 


| RE WRAP WIRE WIRE WRAP PROTOTYPE CARDS 
ARGAIN U en CORDER PAGE WIRE WRAP S LAMINAT 
E IU PRECUT ASSORTMENT ME тн COLD PLATED FOGE- CAAD FINGERS 


100ea: В.В”, 6.07, 8.57, 7.0" 
2506 2.5", 4.5", $.0" 
Gidea: 3.0", 1.5", 4.0" 

SPOOLS 


100 feet $4.30 250 1001 $7.25 
500 feat $1325 1000 fen $21.95 


Please Color. 
Blus, Black, Yell ow OF Red 


IBM-PRZ 
IBM 


BOTH CARDS HAVE SILA SCREENED LEGENDOS 
AND INCLUDES MOUNTING BRACKET 
WITH *5V AND GROUND PLANE .... 927.95 


OST 
C-HP BELOW AS ple WITH DECODING LAYOUT 622.95 
+ § AMP 120/240 VOLT 


6 FOOT LINE CORDS ~~ . 0 m 


2 2 CONDUCTOR HORIZONTAL BUS .......-...... 21.60 
3 P4G0-3 VERTICAL BUS .............. * « $21.80 
SINGLE FOIL PADS PER HOLE ......, %22.75 

FEMALE SOCKET 


une / т\т NM. LIMITED! 3.15" a я HORIZONTAL BUB e. Lll. МИП О» 


SPECIALS END 8/31/86 Ж ПТ] нл. 1695 CS FOR APPLE lie AUX BLOF «+ > > o 93000 


SOCKET-WRAP Л.” = FRAME STYLE | SWITCHING POWER SUPPLIES 
l IBENTIFIES яи! NUMBERS ON WRAP -e|B TRANSFORMERS P$-IBM $89.95 


SIGE OF 80 126VACCT 2АМР | ‚ 
» CAN WRITE ON PLASTIC, SUCH AS IC и 12 GV AC CT 4 AMP ы қ == т XT COMPATIBLE 
PCK OF 12.6V AC CT & AMP 4 


10 1 25 2v AC CT 2 AMP Г + SV @ 15A, >12Ұ 004.24 PS-IEM 
10 SV @ SA, -17V @ БА 
10 , + ONE YEAR WARRANTY 

5 


PIN D-SUB 
25 GENDER PS-IBM-150 — $99.95 
қ CHANGERS | РОК IBM — ald COMPATIBLE 
^ PLEASE ORDER BY NUMBER OF “ее | 


PACKAGES (PCK. OF) $7.95 
| * ONE YEAR WARRANTY 


DATARASE EPROM ERASER 5349510 әвәз 
[I JE ЕСІ 
а FOR USE IN OTHER IBM 


=? TYPE MACHINES 
« 30 DAY WARRANTY 


Ча WATT RESISTORS PS-A $49.95 


5% CARBON FILM ALL STANDARD VALUES . USE TO POWER APPLE ТҮРЕ 
FROM 1 oM TO 10 ЖЕ ри SYSTEMS 


спе мде .02 «Буф 4A, 12V 2БА 
1000 PCS зата vets .016 V @ БА, -12V © БА 


+ APPLE POWER CONNECTOR 


RESISTOR NETWORKS PS-SPL200 549.05 


10 PIN — 9RESISTOR — 69 M .. , à; 
8 PIN — 7RESISTOR . ED А а 

16 РІМ 8 RESISTOR 1.09 Ш . uL APPROVED 

16 PIN 15 RESISTOR г , * ALUMINUM ENCLOSURE 

14 PIN — 7RESISTOR  . 


ав а. . BOOKS ву STEVE CIARCIA MICROCOMPUTER 


SPECIALS ON BYPASS CAPACITORS W 220 comruren s1938 FROM pa ТТ 


Se Шао Posie Epuu—— 
01 uf MONOLITHIC 100/810. IT CELLAR VOL 2 | ON 

1 „t CERAMIC DISC 100/$6.50 Ш сиясыт СЕЦАЯ vor a | MEMORY. CPUs. MPU SUPPORT. 
4 pt MONOLITHIC 100/512.50 № CIRCUIT CELLAR VOL 5 AND MUCH MORE! 


WISH SOLDERLESS BREADBOARDS | Wi LITHIUM BATTERY W NEW EDITION! 


AS USED IN CLOCK CIRCUITS 


| iprsrmsBuTRON| me [тейл | ne [amoa 
І pen STRIPS [POINTS| ЭТИМ) POINTS| POSTE 1886 
- E - b - | 
; - = ži Е = EL ш ве" “-- = i | I Б i | | 
[зав [= — um | [м IC MASTER 
рс] Үз: [IT : | | eo | 2 45 | | 
is th (413-045 | à ШІ таво | i s | THE INDUSTRY STANDARD 
| inan | ER | 
E | 1800 _ 4 | 3VOLT RATTERY — 3339 $ 
700 ВЕНЫ ЛЕШЕ: 2 UTE ET BATTERY HOLDER 614% 129.95 


Ми 208 | 685.908 | 
к [125 а«%4в- | 
VISIT OUR RETAIL STORE LOCATED AT 1255 SOUTH BASCOM AVENUE IN SAN JOSE 


i к А а HOURS: M-W-F, 9-6 TU-TH. 9-9 SAT. 9-5 
JDR IMicrodevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TEAMS: Minimum order 510.00. For ching and hada include $2 50 ler UPS 
| 1224 S. Bascom Avenue, San Jose, CA 95128 аа ада keen cide vor toh ru i ar e Md A 
Toll Free 800-538-5000 * (408) 995-5430 (revs otherate ciated’ Prices are S te Cua Vb AK We ore Pd 
FAX (408) 275-8415 * Telex 171-110 аен. Ален ен ee нн 

© COPYRIGHT 1986 JDR MICRODEVICES 


THE JDA MICHODEVICES LOGO 1% А МЕГИЗТЕНЕП ТИ АПШЕ MARK OF JDA MICRODEVICES. JUR ТАТА NT, AND ЛОН ААС ОЕ УСК» ARE TRADEMABRS OF JDA MICHODE {СЕ 
шы i5 A ТЯАСЕМААЕ OF INTERNATIONAL BUSINESS MACHINES APPLE FS А THADEMARK DK APPLE COMPUTER 


PREVENTS UV LIGHT 
FROM ESCAPING 


е THIN METAL SHUTTER ae s « SWITCH ON REAR 


Еңгезечн 


Же Ыы м м = 
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DISK DRIVES 
FOR APPLE COMPUTERS 


* ТЕАС MECHANISM-DIRECT DRIVE 
* 100% APPLE COMPATIBLE 
* FULL ONE YEAR WARRANTY 


$129.95 


* FULL HT SHUGARYT MECHANISM 
* БІНЕСІ REPLACEMENT FOR APPLE 


= SIK MONTH WARRANTY 
E 


МАС535 
$249.95 = 


* 3.5“ ADD-ON DISK DRIVE 
100% MACINTO 


a FULL ONE YEAR WARRANTY 


AD-3C 
$139.95 


Ее и 5 IELDED 


RELIABLE SLIMLINE DIRECT 
* SIX MONTH WARRANTY 


DISK DRIVE ACCESSORIES 
РОО CONTROLLER CARD 849.95 
$19.95 


Ис ADAPTOR CABLE 
ADAPTS STANDARD APPLE 
FOR USE WITH APPLE tic 


CASE WITH KEYBOARD 


FOR APPLE TYPE MOTHERBOARD 


» USER DEFINED FUNCTION KEYS 
WITH 


» AUTO REPEAT 


KEYBOARD-AP 


ә REPLACEMENT FOR APPLE Н 
KEYBOARD 
+ CAPS LOCK KEY, AUTO-REPEAT 
e ONE KEY MAN or uec 
OR CP/M 


Inquiry 193 


$79.95 


$49.95 


APPLE COMPATIBLE 
INTERFACE CARDS 


EPROM PROGRAMMER $59.05 
TT a 
ны 
1 
к: 1 


* БИРЫОСА R 
STAN Mo tee 


ME NUS SELECTION FOR. 
2732A, 2764 AND 27128 

* HIGH SPEED WRITE ALGORITHM 

- LED M nC FOR ACTIVITY 

. NO EXTE £ ANAL POWER SUPPLY 


* ONE YEAR WARRANTY 


16K RAMCARO 


538.85 


* FULL TWO YEAR WARRANTY 
* КГ YOUR 48K APPLE TO 


Ir N ЕО OF APPLE 


BARE PC CARD W/WETRUCTIONS $9.05 


IC TEST CARD $99.85 


uu 


. =н TESTS MANY COMMON 


* DISPLAYS PASS OR FAIL 

* ONE YEAR WARRANTY 

* TESTS: 4000 SERIES CMOS. 
74HC SERIES CMOS, 
7400, 74LS, 74L, 74H В, 245 


3008 MODEM $49.95 
FOR APPLE OR IBM 
INCLUDES ASCH PRO-EZ SOFTWARE 


eaa A Ho жы 


. ч-- APPROVED 
LL SYSTEMS 103 COMPATIGLE 
. ` INCLUDES AC АПАРТОЯ 
* AUTO-DIAL 
» DIRECT CONNECT 
CABLE FOR APPLE Ис $14.95 


JOYSTICK са-ао1 $7.85 | 


FOR ATARI 400, 600, 2600. 
vic 20/64 AND APPLE Па 


 DISKFILE - 


HOLDS 7055“ DISKETTES 


$995 


3.5" DISKFILE HoLos «o 50% 


POWER STRIP 
s UL APPROVED 
um" $12.95 
а r.eoeeee 


ба. 3-WAY SWITCH BOXES 


» SERIAL OR P. 


CONNECTS 3 PRINT T 
Ft ТРАЕ то, О ONE 


SALLE LINES SWITCH HES 
. Vau pum ROTARY SWITCH MOUNTED 


* GOLD CONTACTS 
» STURDY METAL ENCLOSURE 


SWITCH-3P семтпомисс PARALLEL. $99.95 
$WITCH-38 R5232 SERIAL $99.95 


ВА. PRINTER BUFFERS 
1 FRESE OMPUTER FOR OTHER TASKS 
мн MTING LONG DOCUMENTS 
WORKS WITH ANY 


" COMPUTER OR PRINTER 


BARS ER URE PREIS ту 
$P120P 


— $139.85 


• ВАХ UPGRADABLE TO 
un САТО SHOWS V VOLUME OF DATA 


$Р120$ R3232 SERIAL $159.95 


: E SELECTMALE BAUD RATES, FA 
5008 114006 3 


SPI10P PARALLEL $249.05 


* 64K UPGRADABLE TO 512K 

: LEO BARG GRAPM DISPLAYS AMOUNT OF - 
] Y 

DATA IN BUFFE " - 


` DATA IN | стю му 


d. TF 
ACE ANTON CAN 
COPIES OF A DOCUMENT 


 NASHUA DISKETTES DEALS 


9'4" SOFT SECTOR 
DS/DD WITH HUB RINGS 


$99 6964 596 


вах оға — BULKQTTSO — BULK ОТТ 258 
NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 
AND RECORDED AMPLITUDE OF ANY 
DISKETTES TESTED ACCORDING TO 
"COMPARING FLOPPY DISKS”, BYTE 9 84 


DISKETTES 
NASHUA 514" 
DS OD SOFT F 
N.MO2H 


N-FOT 
N-FD2D 


М.3.585 


VERBATIM 5%" 


v-MD1D $5.DD SOFT 


v.mo2t 05/00 BOFT 2829.95 | 
V.MD110D 55/00 10 SECTOR HARD $21.95 


120 СРЗ DOT MATRIX PRINTER 


MODEL 


moe, $169.95 


» EPSON /IGM COMPATIBLE 

е 9-WIRE PRINTHEAD 

e 120 CPS-BIDIRECTIONAL, 80 COL 

* FRICTION AND TRACTOR FEED 

* PROPORTIONAL SPACING 

* CENTRONICS PARALLEL INTERFACE 
* 8 CHARACTER SETS AND GRAPHICS 


6 FOOT ІВМ PRINTER CABLE $9 95 
REPLACEMENT RIBBON CARTRIDGE — $11.95 


574” FLOPPY DISK DRIVES 


TEAC FO-556 '› HT 25/00 (FOR М) 5109.95 

TEAC РО-ББЕ `i HTDS'QUAD(FOR ӨМІ 9124.95 

TEAC FD-55GFV '4 HT OS/HD (FOR IAM АТ $154. Lr 
(FOR 


DO FOR м) 
OUME QT-142 * HT DS. DO FOR ВАА 


8" FLOPPY DISK DRIVES 


FD 100-8 55/00 (SA/B0! EQUI) $119.00 
FD 200-8 05.00 (5А/8518 EQUI) 8159.00 


TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 
та HT MOUNTING HAROWARE 
ЕВ RAILS FOR IBM AT 

" POWER CABLE FOR 5'i” FDDs 
M »" FOD POWER CONNECTORS 


TEAC FD-55 TANDON TM100-2 


DISK DRIVE ENCLOSURES 


APPLE $24. 
APPLE TYPE CABINET W OUT POWER SUPPLY 
FHS 
FULL HT 5' ." BEIGE CABINET W POWER SUPPLY 


2515 
ОША. SUMLNE B's” CABINET W. POWER SUPPLY 


048-238 


VERTICAL 
DUAL SUMLINE 6” CABINET W POWER SUPPLY 


2FH8 HORWINTAL $218.85 
DUAL FULL HT S" CABINET W POWER SUPPLY 


_ TEST EQUIPMENT FROM JOR INSTRUMENTS 


DIGITAL MULTIMETER PEN DPM-1000 


AUTO RANGING, POLARITY AND DECIMAL! 


¢ LARGE 3.5 DIGIT 
DISPLAY 


» DATA HOLD SWITCH 
FREEZES READING 


CA 
е OVERLOAD PROTEC- 
TION 


20MH2 DUAL TRACE OSCILLOSCOPE 
35МН1 DUAL TRACE OSCILLOSCOPE 


$54.95 


MODEL 2000 
MODEL 3500 


$389.00 
$549.00 


FOR MORE INFORMATION ON THE OSCILLOSCOPES, CALL US FOR FREE PRODUCT BRIEFS. 


_ CALL FOR VOLUME QUOTES ©COPYRIGHT 1986 JOR MICRODEVICES 
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BUILD A COMPLETE 256K XT SYSTEM—$717 


SEAGATE $T-225 20MB HARD DISK SYSTEM 


| INCLUDES HALF LENGTH HD 
| CONTROLLER, CABLES, MOUNT- 
| ING HARDWARE AND INSTRUC- 
TIONS. 4 DRIVES ARE PRE- 
TESTED AND COME WITH A ONE 
YEAR WARRANTY. 


XT COMPATIBLE 
MOTHERBOARD 


$159.95 


E 4 uL JM BCEA Ten Өрен 
СЕЕІРЛЕНСЕ 

e i rz PFANSION ELOTE 
= ОН RAS INSTALLED, EXPATNDJAILE 
га езен оғ ROAR мағы 

„ ЙИ а £OCKETE С ЕСГ 
ППАПЛТҮРІС BOCADO 

e ACCEPTS 27654 OF Z7129 MOME 


PRO-BIOS $29.95 
IBM COMPATIBLE INTERFACE CARDS 


ALL WITH A ONE YEAR WARRANTY 
$129.95 


MULTI 1/0 FLOPPY GARD 


PERFECT FOR THE KOK MOTHERBOARD 


*1RSZ2328ER P PORT, OPTIONAL 2 
БЕЙІМІ POAT 
» PARALLEL pers PORT 


END 
FTWARE: CLE UTILITIES. 
RAMDISK, SPOOLER 
OPTIONAL SERIAL PORT $15.94 


MULTIFUNCTION CARD $119.95 


ALL THE FEATURES OF AST'S 6 PACK PLUS AT HALF THE PRICE 
| ~ CLOCK, CALEN DAR 


ME PORT 
- + SOFTWARE tNCLUDED 
PRINTER CABLE 
64K нам UPGRADE 


Ф707: 
| COLOR GRAPHICS ADAPTOR 


FULLY COMPA Шы WITH ІВМ COLOR CARD 
=, *4VIDEO INTERFACES: НОВ, 


E CONNECTOR FOR RF MODULATOR 
E „ COLOR "eI MODE. 320 я 200 
B + MONO GRAPHICS MODE. 640 = 200 
ul LIGHT PEN | INTERFACE 


MONOCHROME GRAPHICS CARD 


FULLY COMPA -— W/IBM — ADAPTOR & HERCULES GRAPHICS 
| | | = | е LOTUS COMPATIBLE 


CS MODE: 720 x 
RALLEL PRINTER INTERFACE 
> OPTIONAL SERIAL PORT 119.55 


MONOCHROME ADAPTOR 


$49.85 
ANOTHER FANTASTIC VALUE FROM JDP! 
* IBM COMPATIBLE TTL OUTPUT + 720 x 350 PIXEL DIPLAY 
PLEASE NOTE: THIS EC PORT NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 


| FLOPPY DISK DRIVE ADAPTOR $49.95 


* INTERFACES UP m 4 STANDARD 
fDDs TO IHM PC О п COMPATIBLES 
” INCLUDES = FOR TWO 
INTERNAL DRIVES 
« STANDARD 0037 FOR EXTERNAI 
DRIVE 


e HUNS QUAD DENSITY DRIVES 
WHEN USES WITH JFORMAT 


EASYDATA 1200 BAUD MODEM FOR IBM 


INCLUDES PC че ІН OE TIONS SOFTWARE 
и : + NEW TO INCH CARD 
ь HAYES CONPATIELE 
‚ AUTO DL AUTO ANSWER 
a ТО НЕ ШАН Dr HS 
в VNCLLIERES SERIAL PORAT 
s ORE TEAR WARRANTY 


$169.95 


$119.95 


CRT UNIUS FOR ALL APPLICATIONS 


CENTER SYSTEMS 
MONOCHROM 


MODEL жем cm 


мт MEA. 


* DIGITAL ve ел online М E-. эма “А * (BM COMPATIBLE TTL tNPUT 
3" COMPO * 177 NON-QLARE SCREEN 
* P39 GREEN PHOSPHORUS 
= VERY HIGH RESOLUTION 
25 М ВАМОҮЛОТН 
1100 LANES (CENTER 


маса VERSION — $109.85 


$99.95 


MONITOR STAND 
; 


ы ONE YEAR WARRANTY 
ALE FOR ІВМ PC INÉLUOED 


ЕУ): 95 9169.95 


BUILD YOUR OWN 256K 
XT COMPATIBLE SYSTEM 


ХТ MOTHERBOARD $158.95 
PRO-BIOS $29.95 
256K RAM — $286.55 
130 WATT POWER SUPPLY $89.95 
FLIP-TOP CASE $49.95 
DKM-2000 KEYBOARD $79.95 
Ye HEIGHT QUME DRIVE 978.65 
FLOPPY DISK CONTROLLER $49.95 
MONOCHROME ADAPTOR 948,85 
MONOCHROME MONITOR $99.95 


TOTAL: $718.10 


“жне /, 


ПМЗ AND SWIVELS 


ONLY $12.95 


` CENTRON 
” SHIELDED CABLE $9. 95 


IBM STYLE 
COMPUTER CASE 


AN ATTRACTIVE STEEL CASE 

WITH A HINGED LID FITS THE 

POPULAR PC/XT COMPATIBLE 
MOTHERBOARDS 


- SWITCH CUT-OUT ON SIDE FOR PC XT 
STYLE POWER SUPPLY 

* CUT.QUT FOR 8 EXPANSION SLOTS 

* ALL HAROWARE INCLUDED 


$49.95 E 


m г-но KEYBOARDS 
IBM-5151 Е 95 


Wu UE 
Tru 


45150” STYLE KEYBOARD ‹ REPLACEMENT FOR KEYTRONICS 
a FULLY IBM COMPATIBLE KB-5161'" 
+ LED STATUS INDICATORS FOR CAPS & А SEPARATE CURSOR E NUMERIC 


E. LOCK 
— SAME LAYOUT AS - CAPS ‘Lock А NUMBER LOCK 


83 KEY 
"там PC. XT KEYBOARD ім 
Ы IMPROVED KEYBOARD LAYOUT 


DISK DRIVES 
TANDON TM50-2 


$89.95 


| *'aHT DS/DD 
«ІВМ COMPATIBLE 
* EXTREMELY QUIET! 


TEAG FO-558 05/00 
TEAC FO-55F — DS/QUAD 
TEAC FD-55B 0$/4D 

| QUME QT-142 05/00 
MOUNTING HARDWARE 
AT/RAILS 


NOW ONLY $89.95 


* FOR IBM PC-XT COMPATIBLE 

* 135 WATTS 

‚ 45V @ 15A, «12V @ 4.2A 
-5V @ БА. -12V @ БА 


150 WATT MODEL $99.95 


$108.05 


1224 S. Bascom Avenue, San Jose, СА 95128 


бст»: Microdevices Toll Free 800-538-5000 • (408) 995-5430 * FAX (408) 275-8415 * Telex 171-110 
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DISKS AND DOWNLOADS 


ORDERING Disks ОЕ BYTE LISTINGS 


Listings that accompany BYTE articles are available 
on disk in a variety of formats and in Cauzin Soft- 
strip format. (For details on the Softstrip format, 
see page 460.) For each BYTE issue, beginning with 
December 1985, all the listings mentioned in that 
issue are on that month's disk. Theres no need to 
request individual listings or to send additional 
fees; the cost per disk covers an entire month's 
listings. To order a disk of these listings for non- 
commercial purposes, indicate the issue and the 
kind of disk on the form below. Enclose a check or 
money order in the correct amount made out to 
BYTE Listings. We cannot accept credit card orders 
at this time. All prices include postage. Send re- 
quests to BYTE Listings, One Phoenix Mill Lane, 
Peterborough, NH 03458. Program Listings may 
also be downloaded via BYTEnet Listings at (617) 
861-9764. 


BYTE issue: 


COMMON 5И-МСН FORMATS 

(All cost $5 per disk in North America, 56 in 
Europe and South America, $7 in Asia, Africa, and 
Australia.) 

[3 Apple II 54-inch DOS 3.3 (5 disks) 

D) Apple II 5%-inch ProDOS (5 disks) 

[] Hewlett-Packard 125 (2 disks) 

O IBM РС (2 disks) 

О Kaypro 2 CP/M (2 disks) 

0 Texas Instruments Professional (2 disks) 

L] TRS-80 Model Ш (4 disks) 

ОТК5-80 Model 4 (4 disks) 

O Zenith 27-100 (2 disks) 


COMMON ЗИ-МСН FORMATS 

(All cost $6 per disk in North America, $7 in 
Europe and South America, $8 in Asia, Africa. and 
Australia.) 

[] Apple Macintosh (2 disks) 

О Atari 520ST (2 disks) 

О Commodore Amiga (1 disk) 

П Data General/One (1 disk) 

О Hewlett-Packard 150 (1 disk) 


CP/M STANDARD 8-INCH FORMAT 

(56 per disk In North America. $7 in Europe and 
South America, $8 in Asia, Africa, and Australia. 
ClSingle-sided single-density (2 disks) 

С Double-sided double-density (1 disk) 


OTHER FORMATS 

Due to the diversity of requests and the custom 
work involved. there will be some delay in fulfilling 
these requests. (All cost $6 per disk in North 
America. $7 in Europe and South America, $8 in 
Asia, Africa, and Australia.) 


Size O8inch O5%-inch О 3%-inch 
Machine 


CAUZIN SOFTSTRIP 
О 


SEND TO: 


Name 
Street 
City, —— State or Province 
Postal Code Country 

Check or money order enclosed for 5 


BULLETIN BOARDS IN CANADA 


Listed below are some computer bulletin boards 
that carry program listings from BYTE. Programs 
are for noncommercial use in connection with 
BYTE articles only. Some BBSs may charge an 
annual maintenance fee, and you must pay your 
own telephone charges. 


Western Canadian Distribution Center (3420 48th 
St. Edmonton, Alberta T6L 3R5) will be supplying 
listings to its member bulletin-board systems. 
Edmonton, Alberta, (403) 454-6093 

Meadowlark, Alberta, (403) 435-6579 


Montreal, Quebec, PComm Systems, 
(514) 989-9450 


Prince George, British Columbia, (604) 562-9519 
Regina, Saskatchewan. (306) 586-5585 


Toronto, Ontario, Epson Club of Toronto (EPCOT), 
(416) 635-9600 


Winnipeg. Manitoba, (204) 452-5529 


[n addition. arrangements for BYTEnet Listings have 
been made with one or more system operators in 
the following nations: Australia, Brazil. Denmark. 
France, Hong Kong, Indonesia, Italy. Japan. Malaysia. 
The Netherlands, Nigeria, Norway. Saudi Arabia, 
Singapore. Sweden, Switzerland, United Kingdom. 
and West Germany. Contact us at (603) 924-9281 for 


an up-to-date list. = 
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Back, 
by popular 
demand. 


Just a few years ago, illegal hunting 
and E civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
States. 
Now alligators have made a 
comeback. 


Conservationists 
intent on preserving this ^ 
legendary reptile helped the ғ ~ 
alligator get back on its feet. 
Once again some southern ў 
swamps and marshes аге / . 
teeming with alligators. ДУХ 

wise 4%. 
conservation policies, ДГУ? 
other endangered HIE 
species have also made 43 xt 
comebacks . . . the 71 f 
cougar, gray whale, (TÆ 
Р walrus, w АГ: 
duck, to name a few. (JE 

If you want to help 13$. 
save our endangered * m 
species, join the National | 
Wildlife Federation, 
Department 106, 1412 

af 16th Street, NW, 
beets Washington, DC |. 
= 20036. 


Mm. 
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THE CAUZIN 
SOF TSTRIP 


Starting with this issue. BYTE will of- 
fer the text files of program listings 
from each issue in Cauzin Softstrip 
format. This new medium adds to the 
other ways you can get the full text 
of programs referred to in BYTE: the 
free BYTEnet Listings bulletin board, 
BIX (BYTE Information Exchange). 
and the disks of listings available 
through BYTE. 

The Cauzin Softstrip was conceived 
by Robert Brass and implemented at 
Cauzin Systems Ine. It is a machine- 
readable form of printed software 
(see figure 1) that can be created on 
laser and dot-matrix printers and re- 
produced in magazines, newspapers, 
and other printed forms (including 
photocopies}. Files in Softstrip format 
are highly reliable and resistant to 
errors. Softstrips can be folded, 
crumpled, smudged, or written over 
with most inks and still read correct- 
ly. (For a technical description of Soft- 
strips, see Letters, January BYTE, page 
24.) 

We will offer the text-file content of 
the BYTE disks in Softstrip format as 
an experiment for the next 18 
months; the price will be $2 per 
month for North America. S3 for 
Europe and South America, and 
$3.50 for Asia, Africa, and Australia. 
If the demand is sufficient at the end 
of this period, we will continue to 
Offer software in Softstrip format. (We 
will supply only the text files associ- 
ated with a given issue. Executable 
files are often too large to convert and 
are specific to one machine only: also, 
almost all the code associated with a 
given issue is source code. 


The Cauzin Softstrip System Reader 
is a sound piece of technology that 
has the potential to be an economical 
way to distribute software, but it suf- 
fers from the chicken-and-egg prob- 
lem that most new computers face: 
Users won't buy them until software 
exists, and software vendors won't 
support them until they have a large 
user base. Already several computer 
magazines are printing Softstrips. Al- 
though we currently do not have the 
space in BYTE to do this, we want to 
make them available at low cost to in- 
terested readers. 

Currently the Softstrip Reader 
works with the IBM PC, Apple Il, and 
Macintosh families of computers (the 
Accessory Kit for each computer in- 
cludes the appropriate computer-to- 
reader cable and the software for 
reading Softstrips). However, anyone 
with a computer capable of telecom- 
munications and data capture at 4800 
baud can read any text file in Softstrip 
format. including those supplied by 
BYTE (see "Reading Text Softstrips" at 
right for details). We feel that this 
capability makes Softstrip software 
available to a large segment of our 
audience, which contributed to our 
decision to offer this option. 

This service is in no way an endorse- 
ment of Cauzin Systems or its prod- 
uct. We plan to publish a review of the 
Softstrip System Reader in an upcom- 
ing issue. For more information, con- 
tact Cauzin Systems, 835 South Main 
St. Waterbury, CT 06706, (203} 
573-0150. 

To order Softstrip versions of BYTE 
listings, see Disks and Downloads on 
page 459. ш 


READING 
TEXT 
SOFTSTRIPS 


To read text-file Softstrips оп ап unsup- 
ported computer, you need the following: 
* a terminal program that has a date-capture 
mode and the ability to send and receive 
* a Cauzin Softstrip System Reader package 
with the IBM PC Accessory Kit (includes the 
necessary cable that ends in a female 08-25 


connector) 


through a male DB-25 connector (on the 


computer's side} 


* a computer that can connect to a modem 


data at 4800 baud 


> 
A, Ex 


TLITECTERER3TES 
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ЕЕЕ ЕТЕРІ. 
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285355:%% SEBS 


In many cases, BASIC text files can be 


your system. 


«тты, т, ле „иж. .- 


modification on your computer. For exam- 


loaded and executed with little or no 


program. We read in the Softstrip version 
of a short BASIC program (LCD.BAS from 
page 400 of the January Mathematical Re- 
creations), loaded it into AmigaBASIC, and 


an Amiga running the MaxiComm terminal 
found that it ran without modification. 
Figure 1: A Softstrip containing two 
Turbo Pascal programs, ANAGRAM.PAS 
and SETPROB.PAS, from "Anagram 
Solving in Pascal" by Bob Keefer (page 


113 of this issue). 


ple at BYTE we tested the above setup with 


SET PROB PAS 


ANAGRAM ‚РАЗ 
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В-О-М-В 


ВҮТЕ< ONGOING MONITOR BOX 


ARTICLE# PAGE ARTICLE AUTHOR(S) ARTICLE? PAGE ARTICLE AUTHORS) 
| 9 Microbytes . — | 15 235 A Materlal Selection Program |... Sawyer. 
2 29 Whats New .... ; . staff Pechi 
3 50 Ав BYTE/Circuit Cellar Feedback ‚ Сала 16 253 Small-Scale Engineering 
4 63 Book Reviews . eos o». Bridger. Unger. Applications то» a Seien .. .Stone 
Clark ^ 1? 269 The Commodore 128 | 
5 85 Ciarcia’s Circuit Cellar: Parallel - Personal Computer System ,.  ... Wiese 
Interfacing: А Tutorial Discussion, 18 281 Тһе ПТ XTRA ХР. „sai o o UNGE 
Part 1; Вавісе 2... .. ‚Сїагса 19 289 Тһе Conquest Turbo РС, . _. ...Unger 
6 96 Programming Project: 20 293 ВҮЅО LISP and Waltz LISP. — ... Wong 
Build a Spreadsheet Program . . Amsterdam 21 297 ЕхрегОР55 қ! . . .lacobs 
7 ІЗ Programming Insight 22 303 Five Laboratory interfacing 
Anagram Solving in Pascal. .. .. Keefer Packages.. . . «Wirth, Ford 
8 120 The Definicon 68020 Coprocessor. 23 315 The IBM Wheelprinter E ; .5wearengin 
Part |: The Hardware and 24 325 Computing at Chaos Manor: 
Operating System... . . . .. Marshall, Traveling Computers. . .. . -Pournelle 
Jones, Kluger 25 347 . According to Webster: 
9 145 Engineering on a Micro .. .. Pedicini Programming Tools.. .... . Webster 
10 165 Computer Circult Simulation . ...Blume 26 361 BYTE ШК. 
" 170 — Analog Circuit Analysis. ... .. . McNeill Personal Supercomputers .. . ...Pountain 
12 18! Ал 8031 In-Circuit Emulator . Dinwiddie 27 371 BYTE Japan: 
ІЗ 199 Structural Analysis wea) в.  fahnson. A Japanese СОМОЕХ and More . . . Ratke 
Loygorri 28 381 Applikations Only: Cheap Stuff .. Shapiro 
14 219 Stress Analysis .,.. , Petersen, 29 393  BestofBIX.. .. ven OO, BlXen 
Crouch 
BOMB Results 


POWER AND SECURITY 

Steve Ciarcia's Circuit Cellar adventure in April. "Computer On Guard!” 
wins first place. In second is "Jerrys Best of 1985 Awards" from Dr. 
Pournelles enviable vantage point at Chaos Manor. "A Micro-based 
Supercomputer’ placed third. awarding its authors, Norman H. Christ 
and Anthony E. Terrano. the $100 bonus. Best of BIX wins fourth. And 


BYTE ADVERTISING SALES STAFF: 


in fifth place is "Making UNIX Secure” Coauthors Alan Filipski and james 
Hanko will split the $50 prize. 

The new $50 award for quality, which just began last month, goes to 
Norman H. Christ and Anthony E. Terrano for "A Micro-based Super- 
computer: Congratulations one and all. 
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READER SERVICE 


inquiry No. Page No. 
391 A. W ABLE ,... .179 

* ACS IMPORTERS . .. , 428 
4M ACSINTL......:, 239 


406 ADCOM №С......,.., ....352 
2 ЖО OICITAL CORP... . 28 
3 ADV DIGITAL CORP , . 28 
4 ADV INTELLIGENCE TECHN. 
6 ADVANCED COMP PROD 442, 443 
7 ADVANCED TECHNOLOGY PROD 438 


8 AFTON COMPUTER. . ... . .386 
$ AFTON COMPUTER... . 384 
1+ ALF PRODUCTS, №... ..430 
404 ALPHA MICRO sens эп — o 
13 ALPS AMERICA .. . .60.61 
14 ALPS AMERICA .., . .60.61 
15 ALSYS LTD . » 216, 217 
16 AMBER SYSTEMS. .. . . 109 
17 AMBER SYSTEMS к 109 


20 AMERICAN COMP 6 PERIPH 173 
21 AMERICAN COMP Б PERIPH  . 173 
23 AMERICAN SEMICONDUCTOR , 428 
24 AMERICAN SMALL BUSN. COMP 141 


25 AMPRO COMPUTERS INC 39? 
* ANTHRO CORP - А 16 
* APROTEK . ba ав ваз 424 

26 ARITY CORPORATION... ‚.... 198 

28 ASHTONAATE ..........,. M, 95 

29 AST RESEARCH INC . .. ..12, 13 

30 AST RESEARCH INC . .. 12, 13 
* ATGT GENERAL. , T li 

31 ATRON CORP. ... . . 284 

32 ATRONICS INTL. INC TTE. 
* AVOCET .. ТРТ 362 

93 B&B ELECTRONICS , 450 
* BEC MICROSYSTEMS ..... ., 428 
* BEC MICROSYSTEMS. ......-,-428 


34 BARRINGTON SYSTEMS... .. 26. 27 
36 ВАУ EXPRESS... ... . 430 
37 BAY TECHNICAL ASSOC ‚.._. И? 
* BEST WESTERN INTL .,.. 374 


38 BINARY TECHNOLOGY ....... 436 
39 BITTNER ELECTRONICS _, 452 
40 BITWISE DESIGN COMPANY . 206 


430 ШХ....... ........... 378, 379 
41 BLAISE COMPUTING INC . , 230 
42 BLAISE COMPUTING INC 230 
43 BLAISE COMPUTING INC .... „131 


44 BLAISE COMPUTING INC ...... 231 
45 BORLAND INTL ,. . Cu, 1 
4$ BORLAND INTL... a. ... Gil 
47 BORLAND МТТ... + 31 


48 BORLAND INTL. sa = Ж 
49 BORLAND INTL ...--.--.-..-- 33 
50 BORLAND ІНТІ........... 33 
31 BORLAND INTL... oot he эт 39 
$2 BORLAND INTL. .. «. .-. 35 
$$ ВР MICROSYSTEMS... .. 440 
54 BROWN ВАС SOFTWARE . 314 
92 ETE COMPUTERS 88 
54 BUDGET COMPUTERS . 940 
57 BUSINESS TOOLS INC ..... 339 

* BUYER'S MART SECTION .. 410-417 

* BYTE BACK ISSUES 399 

* BYTE BOOK CLUB. 384, 385 


397 BYTE CONNECTION, THE 420 
398 BYTE CONNECTION. THE ‚ 420 
* BYTE SUB MESSAGE .. 402 
* BYTE SUB SERVICE. -a ....372 


56 BYTEK COMP SYS CORP ..... 296 
" С WARE/IDESMET C... .. 74 
* CALIFORNIA DIGITAL. 446, 447 


59 CAPITAL EQUIPMENT CORP .. 380 
60 CAUZIN SYSTEMS ..... .. 133 
101 СЕС. T xi^ bag 
82 CHALCEDONY SOFTWARE.. . 64 
63 CHALCEDONY SOFTWARE . 64 
64 CHORUS DATA SYSTEMS. . -mM 
65 CITIZEN AMERICA .,....... » 273 
басы... -e-a sa. 206 
69 CMS ..... TP . 266 

“ CODEX CORPORATION.. .. 338 


inquiry No. 


* CODEX CORPORATION. 
” CODEX CORPORATION 
73 COEFFICIENT SYS СОКР 
74 COGITATE , . 
75 СОСПАТЕ 


* COMPAQ COMPUTER CORP 


76 COMPETITIVE EDGE ... 


Page No. 


340 

342 

54 

. 49 
419 

302 

354 


77 COMPUDATA TRANSLATORS INC. 419 


” COMPUPRO а 
78 COMPUSAVE .. .. .. .. 
79 COMPUSERVE . 
80 COMPUTER AFFAIRS INC 
91 COMPUTERAGE INC . , 
409 COMPUTER BARN 
* COMPUTER CHRONICLES 


* COMPUTER CONTINUUM . 


83 COMPUTER FRIENDS. . 
$6 COMPUTER MAIL ORDER 
87 COMPUTER PARTS MART 


292 
..420 


ВВ COMPUTER SURPLUS STORE 403 


89 COMPUTER WAREHOUSE . 
90 COMPUTER WAREHOUSE 


22 COMP WAREHOUSE STORE 


91 COMPUTERBANC 
94 COMPUTRADE . , 


95 CONCORD TECHNOLOGY СО 400 


96 CONROYLAPOINTE — .. . 160, ТЫ 
97 CONROYLAPOINTE ... 160, 161 
98 CONROVLAPOINTE . . 150. 16! 
99 CORDATA .... etie 15 
399 COSMOS INC. T ‚ 309 
102 CUESTA SYSTEMS ‚ 56 
103 CURTIS. INC . А 450 
04 D AND D DISCOUNT 431 
105 DAC SOFTWARE INC, .. .. ..4? 
107 DATA EXCHANGE . 452 
108 DATA SPEC .. - -397 
109 DATA SPEC . . ‚ 397 
110 РАТАТЕСН ENTERPRISE .... .983 
ПЕ DECISIONWARE INC.........,330 
112 DECISIONWARE МС. , 330 
H3 DKONIX .. 261. 263 
114 DIGITALK INC. 268 
115 DISKCOTECH , ITI . 438 
Пё DISKETTE CONNECTION. 387 
17 DISKS "N THINGS 395 
116 DISKS PUIS.. . T 398 
120 DISKWORLD*, INC » 424, 425 
121 DISPLAY TELECOMMNCTNS 218 


122 DIVERSIFIED COMPUTER SYS 432 


123 DIVERSIFIED GROUP THE. 
124 DOBERMAN SOFTWARE . . 
123 DOKAY COMP PROD INC 


* DRESSELHAUS COMP PROD 


126 EARTH COMPUTERS , 

127 EARTH COMPUTERS, .. 
138 ECOSOFT 

129 ELEXOR INC . 

130 ELLIS COMPUTING INC 
131 ENERTRONICS RESEARCH 
133 EVEREX SYSTEMS. . .. 
134 EVEREX SYSTEMS. А 
137 FLAGSTAFF ENGINEERING 
138 FLAGSTAFF ENGINEERING 


- 380 


58 


© V 


346 
. .946 


139 FORESIGHT RESOURCES CORP 159 
140 FORESIGHT RESOURCES CORP 159 


141 FORMAT SOFTWARE . .. 
142 FORMAT SOFTWARE 

|43 FORTRON CORPORATION . 
144 FORTRON CORPORATION 
145 FORTRON CORPORATION . 
146 FORTRON CORPORATION . 


.48 


ae ‚Фф 


Inquiry No. Page No. 
147 FOX SOFTWARE. INC. ., 20 
148 FUIITSU AMERICA i93 


150 GENOA SYSTEMS CORP . .. 225 


151 GENOA SYSTEMS CORP . , 225 
410 GFK MT. 450 
152 GMX INC . — 40 
153 GOLDEN BOW SYSTEMS . 436 
154 GOLDEN BOW SYSTEMS . . 434 
155 CRAFPOINT Я . 434 
157 СТЕК INC... ........ 227 
|58 СТЕК INC... bowen .222 
139 GW INSTRUMENTS .. ...... 147 
140 Н 5 $ ELECTRONICS 42». 104 


* HARMONY COMPUTERS.,.... 403 
392 HEATH COMPANY ., ....... 331 
162 HENHOUSE ELECTRONICS ..,.. 402 
163 HERCULES COMPUTER TECH... 
144 HERITAGE SYSTEMS CORP, 
166 HOOLEON COMPANY .. 352 
147 НОСЯ ЕОМ COMPANY 2. 352 
166 HOUSTON INSTE;BALISCHELOMB . 21 
169 HOWARD W SAMS CO . . НМ 
$70 HYMCO TECHNOLOGIES INC. 340 
172 IBEX COMP CORP. . . .. 436 
173 IBMUSMALL SYSTEMS DIV... 213 
174 185 CORP. ... ... 72 
(75 185 CORP. TOL 
176 ІС EXPRESS * 4 өт ңқ . 438 
179 INNOVATIVE SOFTWARE. . 290, 251 

* INTECTRA INC... -. .430 
180 INTEGRAND RESEARCH CORP 140 


IBI INTEREX y* aevum c СЕРІ 
182 INTERNATIONAL COMPUTING 452 

* IO TECHNOLOGIES . ‚ 392 
185 JACO ENTERPRISES S048 
186 JADE COMP PROO , .448, 449 


187 IAMECO ELECTRONICS 444, 445 
188 [С INFORMATION SYSTEMS... 207 
189 IC INFORMATION SYSTEMS .... 207 
190 108 INSTRUMENTS .... .. 277 
191 JOR MICRODEVICES .. » . 453 
192 108 MICRODEVICES . ‚ 434, 455 
193 JOR MICRODEVICES ...... 495, 457 


194 [DR MICRODEVICES e. 4% 
195 WH ELECTRONKS . . » 436 
196 KADAK PRODUCTS LTD .. ... 419 
390 KEA SYSTEMS. .. |. 436 
19? KEITHLEY DAC. ad 
198 KEY TRONIC CORP ..... . .355 
99 KIMTRON CORP ... 905 
200 KIMTRON CORP . 305 
202 LABORATORY MICROSYS .....,348 


211 LAPTOPP SYSTEMS (00 282 
203 LATTICE. INC 99 
204 LAWSON LABS, INC. . 
205 LEADING EDGE PROU +-› „$3 
206 LIFEBOAT ASSOC. 
207 LINTEK COMP ACCESSORIES . 450 
208 LOGICAL OEVICES . ... 388 


209 LOGICAL DEVICES. ... . ..389 
210 LOGICAL SYSTEMS CORP 424 
400 LOGICSOFT. .. , 48 АЕ 
212 LOGITECH INC...... 31 
213 LOGITECH INC . -, .. 349 
214 LONE STAR SOFTWARE. .. . 426 
245 LUCKY COMPUTERS... . .. 440 
216 LYCO COMPUTER & s+ 390 


* MACMILLAN BOOK CLUBS 320, 321 
396 MACNEAL SCHWENDLER CORP 342 
217 MANX SOFTWARE SYR. .- .199 
218 MANX SOFTWARE 5Ү5. ... ,.279 
219 MARCHAND INTERNATIONAL .. 450 
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ТО СЕТ FURTHER information on the products advertised in BYTE, either 
pick up your touch-tone telephone and use TIPS (if you are a subscriber). 
or fill out the reader service card. Either way full instructions are pro- 
vided following this reader service index which Is provided as an addi- 
tional service by the publisher. who assumes no liability for errors or 
omissions. *Correspond directly with company. 
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220 MARK WILLIAMS CO ve Я 
221 MARK WILLIAMS COQ ..... . . 93 

* MAXELL DATA PRODUCTS .......7 
223 MCGRAWHILL SOFTWARE. ., 337 
224 MCGRAWHILL SOFTWARE . .52 
225 MCGRAWM-HILL TRAINING SYS 3168 
226 MCGRAMHILL TRAINING SYS . . 318 

* MEGASOFT . 4.0. 428 
228 MEGATEL COMPUTER TECH. . 354 

* MEL... -....- 2o. 2. 436 

* MERCEDES-BENZ ОҒМА....... 22 
229 MERRITT COMP PRODUCTS. 
430 METACOMCO ..... ...... . ІМ 
231 MICRO DATA BASE SYS ,..... 19 
233 МІСКО INTERFACE CORP ,...,.375 
234 MICRO МАКТ. INC.. . . ,. 37 
235 MICRO PRODUCTS INTL . 451 


236 MICRO SUPPLY ..., .. ‚ 435 
237 MICROBRIDOE COMP INTL. 430 
238 MICROGRAFX. ..... .. «+ 17 


201 MICROILLUSIONS. . 395 

* MICROMINT INC. .. . 
240 MICROPRO INTL.. oo ИВ, 119 
241 MICROPROCESSORS UNLTO.. 436 
242 MKROSIM CORP... .. ... 331 
243 MICROSIM CORP . .. . - 351 

* MICROSOFT CORP e. 99 
444 МКЕСТЕСН. ......... ... 494 


245 MICRCIWAY een ваз жа oe OF 
246 ЫКҠСМЯЛҮ, .,...... 26 

10 MIX SOFTWARE. ‚ . 241 
247 MOUNTAIN VIEW PRESS , 154 
248 WS CORPORATION 418 
230 MYSTIC CANYON SOFTWARE... 430 
231 МАКАО USA CORP..... iaa дм 293 
252 NANAO USA CORR ..... * ‚ ‚29$ 
253 NANTUCKET. ...... «+ 39 


234 NANTUCKET. "tbt tety- l 9 39 
295 NATL. PUBLIC DOMAIN SFTW. . 450 
256 NATIONAL INSTRUMENTS.... .213 
457 NATIONAL MEMORY SYSTEMS . 401 
258 NEC HOME ELECTR USA 139 


259 NEC INFORMATION SYS... QW 
260 NIC TECHNOLOGY INC "NH 
261 NICOLET PARATRONICS 248 


262 NORTHEASTERN SOFTWARE CO .79 


263 OHIO KACHE SYS, CORP .. 133 
264 OMNITRONIX INC .. . 434 
265 ORCHID TECHNOLOGY . 55 
266 ORCHID TECHNOLDGY 155 


257 ORION INSTRUMENTS. . M4 

* OGBORNE/MCGRAWHILL. ....259 
266 OSBORNE/MCCRAWHILL  .,... 367 
269 PC COMPUTER BROKERS INC 434 
270 PC. HORIZONS INC 
272 PACIFIC EXCHAMGES . + 405 


275 PC AMERICAN eerie ить = 48 
276 PC MART, эт ааа 5254: 249 
277 PC NETWORK. -80, 80 AB, 31 
278 РС5Ю.... .. T 

* PCS LIMITED, _...-, 368 А-В 
279 PCS LIMITED. .... . 309 
393 РС STAR PROD ‚ „92 
394 PC STAR PROD... ‚о. 37! 


401 PERMA POWER ELECTRONICS. . 247 
402 PERMA POWER ELECTRONICS. 247 
281 PERSOFT INC IP 
282 PERSONAL TEX, INC .... . .. 70 
283 PINE COMPUTER INC . ‚ 3439 
284 PRINTER ACCESSORIES DIRECT. 400 
395 PRINTING $ GRAPHIC ENHANCE 224 
285 PROFESSOR (ONES INC , 43а 
286 PROGRAMMERS SHOP .. 327 


181 PROSOFT.... .. . -. 43 
258 PURPLE COMPUTING , ‚-- 452 
289 США TECH. INC -......... 424 
290 QUA TECH. МС... .. , 424 
191 QUA TECH INC .... . . .439 
292 QUA TECH. INC... ‚ 439 

+ QUAID SOFTWARE ПО, .332 
294 QUALITY PRINTERS.......... 405 
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295 QUANTUM SOFTWARE . 36 323 SOFTWARE SOLUTIONS INC . 261 353 TECH РС . — | 378 WALONICK ASSOCIATES. .. 366 

296 RADIO ЭНАСК.... ., ' civ 324 SOLUTION SYSTEMS 3 329 354 TECH РС. . . рсені * WAREHOUSE DATA PRODUCTS 324 

297 RAINBOW TECHNOLOGIES. .. 424 325 SOLUTION 5Ү5ТЕМ5.......... 229 355 TEKTRONIX INC . ....... 299 381 WELLS AMERICAN ........, oe 15 

298 RAINBOW TECHNOLOGIES 450 326 SONY CORP OF AMERICA. . 237 357 TELEVIDEO SYSTEMS. 72, 13 382 WESTERN COMPUTER. .. 133 

299 RETRIEVAL TECHNOLOGY 355 329 SOURCE ELECTRONICS. 358 * TEXAS INSTRUMENTS.. ‚., ..134 303 WESTERN COMPUTER.. .. ... 133 

300 ROSE ELECTRONICS .. . 428 330 SOURCE ELECTRONKS. 358 358 THREE M COMPANY ,. .. 205 " WESTERN UNION TELEGRAPH. 171 

301 ROYAL AMERICAN TECHN. .. 135 ” SOURCE TELECOMP CORP. 341 359 THUNDERSTONE CORPORATION 75 405 WESTLAKE DATA CORP " 15 

302 SHW ELECT. © APPL. .. 56 331 SPECTRUM SOFTWARE. . 167 360 TIGERTRONKCS . «ж . 436 385 WINTER CORP e 5 

303 5100 ОІУ 696 СОР. . . 429 403 SPERRY CORP керн 335 361 TIMELINE . ... . 4l 386 WINTEK CORP. .... ......... 405 

304 5100 DIV 696 СОР. . .429 332 SPSS 285 * TINNEY ROBERT GRAPHICS. 345 * WORLDWIDE ACCESS. . 433 

305 SAFEWARE. .. . IM. 333 STAR GATE TECHNOLOGIES. . 434 363 TOMCAT COMPUTER INC .. éb 387 WYSE TECHNOLOGY . 256. 287 

306 SAMSUNG ELECTR DEVICES.. 151 334 STAR MICRONS.. 2. 232, 233 366 TOPAZ №... ...,...... 234 388 ZEDCOR. + 359 

307 SBT CORPORATION .. . ..198 335 STAR TECHNOLOGY .... 449 367 TOPAZ INC. . ... .. 234 389 ZEDCOR n,o uo paa sen a ғ” 

30B SHAPE MAGNETRONICS ... . 159 336 STATSOFT .. ‚. $50 368 TOSHIBA AMERICA INC 110, L 

209 SILICON SPECIALTIES . ба 408 STONY BROOK SOFTWARE INC 974 369 TOSHIBA AMERICA INC. 195 е Comespond ату with company 

310 SILICON SPECIALTIES . 62 337 STSC INC d " 190, 191 * TRANSEC SYSTEMS. 256 

407 SILICOM VALLEY COMPUTER 301 339 SURLCKXAC CORP ‹ 15 * TRANSEC SYSTEMS Р 297 

311 SIMON © SCHUSTER COMPSET , 103 340 SUMMAGRAPHKS СОЁР... 71 370 TURBOPOWER SOFTWARE ... . 328 

312 SOCIETYAPPLIED LENGTECH 144 341 SUMMIT SOFTWARE TECHN INC 280 * US ROBOTICS А А + 326 INTERNATIONAL ADVERTISING SECTION 

313 ЖАРЫС, à ТҮЗІ... Ы SUNNYVALE COMMUNICATIONS 105 371 UNICORN ELECTRONKS 438 

314 SOFTCRAFT INC. , . 991 342 SUNTRONICS CO INC ~- , 418 161 UNTEX CO. .. . . e9 500 ALCOL ENTERPRISE CO LTD. $44E 

31$ SOFTCRAFT INC. ПХ! . .44 * SWYFTWAREANFO APPLIANCE 440 372 VANTEX DATA SYSTEMS .,.., 101 501 AMERICAN BUYING & EXPORT 

316 SOFTKLONE DISTRIBUTING . 229 343 SYNTRONKS ———M ТӨР 373 VENTEL INC , s sa eneee М SERVICES T 144С 
* SOFTLINE СОР... .. 955 344 SYNTRONKS . 4-<ав--а- MOD 374 VENTEL ІМС. ..,.... Я а: em 1444 

317 SOFTLOGIC SOLUTIONS ІМС 275 347 ТБ W SYSTEMS "— ШОВ 375 VIA WEST .. .... . 108 * BYTE INTL SERVICES eoo 144-0 

318 SOFTRONKS — .. .. 438 348 TATUNG CO OF AMERICA 218 376 VIA WEST . Я . 108 $02 GREY MATTER. . .... ,ІМ4В 
* SOFTWARE DEVELOPMENT SYS 360 349 TATUNG CO OF AMERICA . 218 149 VIDEO SHOW ... " 84 $03 MULTITECH IND, . --. MAH 

320 SOFTWARE LINK, THE ., 156,157 350 TOT GROUP INC . к 333 * VLM COMPUTER ELECTR 450 $04 WINTECH DATA PROO CORP 1440 

321 SOFTWARE PRODUCTS INTL... 365 341 TDT GROUP INC "T 370 377 VOTRAX INTERNATIONAL INC 182 

322 SOFTWARE PRODUCTS INTL 365 392 TEAM TECH INC. . .255 * WALL STREET JOURNAL. .313 No domestic taquiries. доне 


SUBSCRIBERS ONLY!* 
Use BYTES Telephone Inquiry Processing System 


Using TIPS can bring product information as much as IO days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle 81 оп the Reader Service 
SUBSCRIBER 1.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add 05 to fill in blank boxes) 


3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 05 to fill in blank boxe&) 


4) Now, on а TouchTone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) When TIPS says: "Enter Subscriber Number” 


SUBSCRIBER AND (Enter by pushing the numbers and symbols [3 or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignori н boxes) 


Enter [атты Г 


6 When TIPS says "Enter magazine code & issue code" 
Enter ШШ (БІ 8 (B 


ENTER YOUR 72) When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 
b) Repeat 7a as needed (maximum 17 inquiry numbers) 


END SESSION 8) End session by entering 1 [s] © 0 (3n (3) 
9) Hang up after hearing final message 
[Г you are a subscriber and need assistance, call (603) 924- 9281. 


If you aye not à — fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485. 
*Domestic and Canadian Subscribers Only! 
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ВҮТЕ 5 BOMB is your direct tine 
to the editors desk Each month. the hwo 
top-rated authors receive bonuses based 
on your evaluation First look at the list of 
this months articles and corresponding ar- 
tide numbers (located on the page pre- 
ceding the Reader Service list) then rate 
each article you've read as Excellent. Good. 
Fair. or Poor. based on your overall impres- 
sion of the article Бу circling the ap- 
propriate number in each column below 
Your feedback helps us produce the best 
possible magazine each month 


valid for 6 months from cover date. 
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Fill out this coupon carefully. PLEASE PRINT. Requests саг- 
not be honored unless the zip code is included. This card is 
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448 470 492 514 116 
449 471 493 515 517 
450 472 494 $16 538 
451 473 495 17 539 
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564 586 508 630 651 
765 587 609 631 633 
566 385 510 632 654 
587 589 61) 633 655 
558 590 512 634 656 
569 $91 513 635 657 
570 592 614 616 638 
571 39) 615 637 059 
572 394 616 638 660 


з М ІЗ 16 


|7 
ӧ5 69 73 "7; M 


55 59 03 47 1 


66] 651 703 ТҮ? 149 
662 654 105 728 750 
561 585 707 729 75) 
564 6856 708 730 752 
665 687 709 ТИ 753 
666 688 TIO 732 7*4 
O67 689 711 731 75% 
668 690 712 734 756 
669 OGL 713 735 797 
670 892 714 716 758 
671 693 715 737 759 
672 694 Tid 738 760 
673 695 TIT 739 ТЫ 
674 5%, 718 740 792 
67% 697 719 741 703 
676 698 720 742 7104 
677 699 721 743 765 
678 700 722 744 764 
O79 701 723 745 767 
680 702 724 746 758 
681 703 723 74? 799 
682 704 726 748 770 


18 19 20 2! 


TI 793 
172 7% 
7713 795 
114 796 
775 797 
776 795 
TH 799 
718 800 
779 801 
780 802 
781 803 
782 804 
783 805 
784 506 
785 801 
786 808 
787 809 
788 810 
789 811 
790 B12 
791 813 
792 ва 


22 23 24 
67 89 v3 97 


їз 79 B3 87 OF 


Anide No — 26 27 28 29 30 31 32 33 34 35 е 37 ЗБ 39 40 4| 42 43 44 45 46 47 48 49 50 
101 103 109 Из ПТ 12! 125 129 ИЗ 117 {41 145 149 153 157 t6] 165 169 173 177 181 185 189 193 197 
|02 106 110 114 18 122 i26 130 134 138 142 140 130 154 158 162 168 170 174 178 182 186 190 198 198 
103 107 111 ИЗ 19 123 127 111 115 139 143 147 151 155 159 1463 167 171 175 179 183 187 191 195 199 


94 108 112 116 120 124 128 132 116 140 144 148 152 156 160 164 168 172 176 180 184 188 192 196 200 


E 


{ 


241 
244 


ін 
156 
277 
258 
259 


зы 
162 
201 
264 


26% 287 
256 188 
207 289 
268 290 
209 291 
170 192 
171 293 
272 294 
279 29^ 
274 2% 
274 297 
276 298 
277 299 
278 300 
279 01 
180 
18! 


281 
284 


Name JULY 1988 
HA 4176 
at [Title] (Company) 

Address Telephone 

City State — — Zip 


| purchased this сору by О Subscnption О Newsstand, computer store, or bookstore 


ҰН ИЗ 37% 39? 110 
332 344 376 398 420 
133 745 117 399 421 
394 }35 378 400 422 
115 217 319 401 423 
о 158 1580 402 424 
337 159 381 403 429 
138 150 382 404 425 
399 364 383 40% 427 
340 152 384 4056 428 
341 ЗА) 385 407 429 
142 зы 380 408 430 
143 165 387 409 431 
H4 366 388 410 432 
145 157 349 411 433 
146 THR 390 41] 414 
ы? 19 191 ап $ 
146 270 192 414 436 
149 171 393 415 437 
350 372 410 438 
391 373 417 439 
352 314 418 440 


441 463 485 307 529 
442 464 486 508 510 
443 465 487 509 531 
444 466 488 310 532 
445 487 489 51) 533 
446 408 490 112 534 
447 46% 491 $11 115 
448 470 492 514 536 
449 471 493 SES 537 
450 472 494 516 53B 
4*1 473 495 517 519 
452 4714 496 418 540 
4$) 475 497 319 541 
454 476 498 520 143 
455 477 409 521 541 
45^ 478 500 $22 144 
457 479 501 423 45 
458 480 302 524 346 
459 АҚ) 503 $25 347 
400 482 504 526 548 
46¢ 483 303 927 $49 
492 4M 908 525 150 


551 $73 595 617 619 
$54 574 596 618 640 
$5) 575 $97 619 041 
$54 576 598 620 042 
$55 577 399 521 543 
556 278 000 022 644 
557 519 601 623 643 
558 580 602 624 646 
559 $81 803 625 647 
560 382 604 626 648 
501 583 605 641 649 
$62 584 606 626 6530 
$63 585 607 629 551 
564 386 608 610 632 
565 547 609 631 653 
$66 ЧАК 610 612 654 
5607 $89 61) 633 0553 
568 590 612 634 656 
459 591 411 615 557 
870 $92 6i4 616 638 
571 593 611 637 819 
572 394 616 438 660 


661 683 705 727 149 
662 684 706 728 7% 
663 645 707 729 75) 
664 686 706 730 752 
665 567 709 731 753 
656 658 70 732 TH 
бб? 689 711 733 755 
668 690 712 734 755 
659 (91 713 735 797 
670 692 714 715 758 
071 693 719 717 79 
672 694 716 718 760 
671 695 717 739 701 
O74 696 718 740 762 
675 097 719 741 701 
676 698 720 742 764 
677 699 721 743 76% 
678 700 722 744 166 
679 TO! 723 74% 707 
680 702 734 746 768 
681 703 725 747 769 
657 704 726 148 770 


71 793 
712 794 
773 195 
774 196 
715 791 
776 798 
777 799 
718 800 
719 801 
780 802 
781 803 
78: BO4 
763 805 
784 806 
765 807 
785 808 
781 800 
768 810 
789 Bi! 
790 812 
791 81:3 
792 814 


To get turther information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add a first-class stamp to the сага, then drop it in the mail. Not 
only do you gain information, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you 
a bigger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for errors or omissions. 
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SUBSCRIPTIONS USA Canada 
4176 Mexico 
O 1 year О $21 О $23 
For a subscription to BYTE. please complete this card. O 2 years [1 $38 О $42 
О 3 years [1555 [1 S61 


O $69. Europe (air delivery) payment enclosed 


Name [] $37 Worldwide (surface mail) payment 
enclosed 

Address (Air mail rates available upon request! 

с — — ———— Please remit in US funds drawn on a 

Stat Zip Country. US bank. Thank you. 


Card No ГІ Check enclosed (Bonus: |North American only| 

one EXTRA issue—receive 13 issues for the 
c D IAIAÁáÁáeeÁAAAXCXX— M | price of 12) 
Four digits above name—Master Charge only О m С = 
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Card No Г] Check enclosed (Bonus: |North American only| 
one EXTRA issue—receive 13 issues for the 


Expiration | price of 12] 
Four digits above name—Master Charge ой О - . pe 
Signatu Dae 1 1 11. (ОВ me (North America only) 
Please allow eight weeks lor processing Thank you 
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ue == Don't Miss An Issue! 
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P өне With BYTE you'll always be among 
үЁ, pg jz for Have BYTE the first to know about the important 
gribe 1 breakthroughs. worthwhile new 
delivered to equipment, and innovative projects 


plase) 
anif | your door. in the world of computing. 
CHALLENGE US to deliver the 

Each month BYTE will bring you the very best idea in microcomputers 

latest in microcomputer technology. and advanced technology to you. 
DISCOVER and IMPLEMENT new Return the attached card today! 

ideas. Don't miss the original informa- Subscribe to BYTE—the world's 

tion presented in the pages of BYTE. leading computer magazine. 
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For what you now, you can buy 
used to pay for our fully-featured 
а 9-ріп printer 24-pin printer. 


Our new Pinwriter™ P6, P7 series dot matrix printers are the first 24-pin printers that list for as little 
as $699. Or about what you would have paid for an ordinary 9-pin printer a year ago. 

Now, that's progress. Especially when you consider our new printers have an advanced 24-pin 
printhead. And print data at 216 characters per second and crisp, dense letter-quality at up to 65 cps. 

Actually these new Pinwriter dot matrix printers surpass every other printer in their price range. 
In their combination of speed, graphics resolution, the number of built-in fonts and low noise level. 

None of which will surprise you if you know NEC printers. Because nobody does more with 24- 
pin technology than NEC. In fact, we now have more 24-pin printer models than any other 
manufacturer. 

So if you're looking for a printer that will do more and do it better, just progress to your NEC 
dealer and you'll get it for less than you imagined. 

You can see the Pinwriter P6, P7 and our other 24-pin printers at your local dealer. For more 
information, call 1-800-343-4418 (in MA 617-264-8635). Or write: NEC Information Systems, 

К ==. Dept. 1610, 1414 Massachusetts Ауе., Boxborough, MA 01719. 


NEC PRINTERS. THEY ONLY STOP 
WHEN YOU WANT THEM TO. 


Qu M F- - == | NEC Information Systems, Inc. 


Inquiry 259 


Today's Lowest-Priced PC/XT Compatible 


А mirror image of the 
IBM’ PC/XT computer. 


2-Disk Tandy 1200* 
Sale Priced at 


$999 is 


Less Monitor 


Save *500 


10-Megabyte Hard Disk Tandy 1200 HD* 


һа. 21409 155% 5% 


Get compatibility for less 

How would you like a system that works like an IBM 
PC/XT, but costs much less? The Tandy 1200 is compati- 
ble with virtually all software and hardware designed for 
IBM's XT. And when you buy the Tandy 1200 at this spe- 
cial low price, you're getting the lowest-priced XT 
compatible— with the best in support available anywhere! 


The best choice in software 

The Tandy 1200 uses many popular MS-DOS? packages 
that are available off the shelf at Radio Shack Computer 
Centers, and through our exclusive Express Order Soft- 
ware service. Independent testing by Future Computin 
Inc. found the 1200 to be "operationally compatible wit 
the IBM personal computer,” which is their highest rating. 


All the features you demand 
The 2-disk Tandy 1200 (25-3001) comes with 256K 
RAM, expandable on board to 640K. А standard parallel 


Tandy 1200 


interface—an extra-cost option on the ІВМ —is included. 
Seven card slots are available for expansion. 


Or for the ultimate in data-storage power, choose the 
Tandy 1200 HD (25-3000), with a 360К floppy drive, plus 
an internal 10-megabyte hard disk drive. 


We back the Tandy 1200 with software, service agree- 
ments, credit and leasing terms, as well as professional in- 
struction. Come in today—sale ends June 30, 1986. 


System Overview 


Tandy 1200 HD —one 
360K floppy and one 10- 
Die шей disk. 
Internal Expansion: 
Seven card slots. 


Microprocessor: Intel 
8088, 4.77 MHz. 


наар 258K RAM, ex- 
э 


pandable to 640K. 
Storage: Tandy 1200— 
two 360K floppy drives. 


Available at over 1200 
Radio Shack pu Centers and at 
participating Radio 8 stores and dealers. 


Radio Shaek 
COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 


Prices apply al Radio Shack Computer Cenlers and participating stores and dealers, Monitor, adapter and MS-DOS sold separately. IBM/Registered TM International Business Machines 
Corp. MS-DOS Registered ея - е *Limited quantities available. 
q 


